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MAIN ArcuHiTEcts: Diboll-Kessels and Richard Koch; 
S. Wilson, Jr. & Associates. GENERAL CONTRACTOR: Farnsworth & Chambers 
MECHANICAL CONTRACTOR: Cabirac Mechanical Contractors, Inc. CONSULTIN¢ 
ENGINEERS: Jos. E. Leininger & Associates. 


JENKINS VALVES 


for long-range dependability, 
long-time maintenance economy 


MEN’S DORMITORY. 


“Dynamic” is the word for tradition-laden, prestige-rich, | 27-year 
-old Tulane University in New Orleans. 


Nowhere is Tulane’s dynamism more remarkable and articulate 
than in its current building program.* Examples: the three brand 
new, beautiful and beautifully functional structures pictured here. 


If you toured these buildings and the power plant which serves the 
campus complex, again and again and again you'd see the distinc- 
tive Diamond-mark that identifies Jenkins Valves. And small 
wonder: a university which had its beginnings more than a century 
ago just naturally thinks in terms of long-range dependability, 
long-time maintenance economy ... precisely the qualities which 
make Jenkins Valves the “Standard of Quality” by which other 
valves are measured! Yet — and this fact still comes as a pleasant 
surprise to some specifiers — they cost no more! Jenkins Bros., 
100 Park Ave., New York 17. 

*Tulane’s supervisory and liaison personnel for the building program: Harold E. 


Pique, Director of Planning; George F. Johnson, Director of Physical Plant; 
Charles E. Gilbert, Utilities Superintendent 


i seat it penn 
POWER PLANT. Boiler feed water pumps and Jenkins Valves shown. MAIN ARCHI- 
TEcTS: Paul Charbonnet, Jr. GENERAL CONTRACTOR: Gervais Favrot Co. MECHANI- 
CAL & PLUMBING CONTRACTOR: Comfortaire Co., Inc. CONSULTING ENGINEERS: Leo 
S$. Weil; Walter B. Moses. 


APARTMENT BUILDING for married students. MAIN Arcuitects: Gold- 
stein, Parham & Labouisse. GENERAL CONTRACTOR: J. A. Jones Con- 
struction Co. MECHANICAL CONTRACTOR: Sciambra & Masino. PLUMBING 
Contractor: Jas. F. O’Neil Co., Inc. CONSULTING ENGINEERS: Design 
Engineers & Associates. 


UNIVERSITY CENTER features swimming pool, bowling lanes, radio sta- 
tion, cafeteria, ballroom. MAIN ArcuHiITEcTs: Curtis & Davis and Asso- 
ciates; Edward Silverstein. GENERAL CONTRACTOR: Farnsworth & Cham- 
bers. MECHANICAL CONTRACTOR: Sciambra & Masino. CONSULTING 
ENGINEERS: Leo S. Weil; Walter B. Moses. 


JENKINS 


MOST TRUSTED TRADEMARK IN THE VALVE WORLD e 
VALVES 22 
fontins Broq 


Available From Leading Distributors Everywhere 
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YOU GET BETTER FIT, 
EASIER ROLL-IN AT LOWER COST 


with B&W Lectrosonic Heat Exchanger Tubing 


Uniformity of dimensions. Strength of weld. Proper combination of 
physical and mechanical properties. This is the way B&W produces 
its Lectrosonic® carbon steel heat exchanger tubing to be sure it fits 
perfectly and rolls in easily for fast, economical installation. 

You save on initial cost, too, because Lectrosonic heat exchanger 
tubing costs much less than seamless which it has been designed to 
replace. And there’s no sacrifice of quality. B&W’s integrated quality 
control procedures—with 100% ultrasonic testing of the weld in line 
production—results in a tube equal or superior to seamless. Care to 
investigate? Just call your local B&W District Sales Office or write 
for Bulletin TB-431. The Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


mane TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Chief Architect: Alfred Shaw, Chicago - Consulting Engineer: John Dolio, Chicago - Consulting Structural Engineer: Cari A. Metz, Chicago 


Chicago Blowers are “lungs” 
for giant Chicago exposition center 


McCormick Place, Chicago’s new lake front exposition center 
provides an area of over 1 million sq. ft. for trade shows and 
conventions. 63 “CHICAGO” fans cool and ventilate the entire 
building, moving air at a rate of 98,000 cfm. Part of the air 
supply is used in conjunction with an air-conditioning plant of 
3,700-ton capacity. 
“CHICAGO” Airfoil Fans 
chosen for higher efficiency and quietness. 


Airfoil bladed wheels of aerodynamic design move air with 20% 
less horsepower and 40% less noise. 


For more than 8 years, “CHICAGO” Airfoil Bladed Fans have 
been proving their superiority for general and heavy duty appli- 
cations in... air supply and exhaust . . . mechanical draft... 
industrial processing . . . building and tunnel ventilation . 
high-velocity and conventional ventilation. lig 


Fans available in all capacities, classes and pressures. 


CHICAGO BLOWER CORPORATION 
9869 Pacific Avenue, Franklin Park (Chicago suburb), Illinois 
Canadian Plant: 1512 Wall St., Winnipeg, 3, Manitoba 


Phone your nearest 
“Chicago” Sales Engineer 
‘Yellow Pages’ or write for 
2G Catalog A-103 


HILAL 


BLOWER CORPORATION 
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another first from 


the leader in air 


ATI AMILTTAATOYT prod uct design 


VARIABLE VOLUME REHEAT is a part of an air conditioning system that supplies varying 


quantities of air at a constant low temperature to satisfy the changing cooling load and 


provides reheat for a minimum quantity of air during heating. 


THE NEW TITUS VARIABLE VOLUME REHEAT UNIT 





PROVIDES MORE EFFICIENT PERIMETER AIR CON- 
DITIONING, GREATER OVERALL ECONOMY—MORE 
FLEXIBILITY IN ARCHITECTURAL DESIGN 


This new unit assures the utmost in complete and continuous con- 
trol of individual space temperatures and ventilation the year 
around. Each unit can respond to a wide range of heating and cool- 
ing demand — WITH AMAZING EFFICIENCY AND 
ECONOMY. Can be used with low or high pressure systems. 


LOWER INITIAL EQUIPMENT COSTS ... As an example, fan capacity 
can be much less when Titus Variable Volume Reheat units are 
used. Due to solar orientation, all perimeter areas do not require 
maximum cooling or maximum flow at the same time. With 
variable volume it is then possible to design the fan capacity by 
the cooling air flow required at a specified time, rather than the 
total of the maximum flow required at each outlet in the perimeter 





XKKE RRA 


a 
v0 0.0 6.0. 


a 





wa"s"a"s"e"orere’ | ir 
3 


Nand ny Be 
bs 








"se 





area as would be the case with a constant air flow system. 


LOWER OPERATING COSTS ... Operating costs are greatly 
reduced during heating because only about 14 of the maximum 
flow need be supplied with Titus Variable Volume Reheat units. 
ADDITIONAL SAVINGS On heating equipment and fuel costs are 
realized from the low air flow since A MINIMUM OF COOL 
PRIMARY AiR Is REHEATED. Operating costs during cooling are 
less, too, because unit supplies varying quantities of cooled air 
to satisfy changing cooling load. 


GREATER DESIGN FREEDOM FOR ARCHITECT .. . When conven- 
tional units such as convectors, mixing boxes, etc., are used in 
perimeter air conditioning, they often cause unsightly, cluttered 
walls. The new Titus Variable Volume Reheat units can be 
installed under the floor with the outlet flush with the floor... 
or above the floor at any height desired. 


REHEAT AND MINIMUM FLOW 
THROUGH TITUS VVR UNIT 


When heating is required, a 
damper shuts off about three- 
fourths of air flow through unit 
allowing minimum flow of cool 
air to pass through unit and be 
heated by finned tube. When re- 
duced heating is called for, flow 
of hot water is gradually shut off 
until no heating of air takes 
place. Now unit very efficiently 
provides minimum cooling with 
same flow rate as before. 


Heating, Piping & 


Air 


Conditioning, 


FULL COOLING AND 
MAXIMUM FLOW THROUGH 
TITUS VVR UNIT 


When thermostat calls for more 
cooling, pneumatic motor begins 
opening by-pass damper and 
more air is then allowed to flow 
through unit until damper is full 
open and maximum flow and full 
cooling is reached. (Maximum 
flow is approx. 4 times greater 
than minimum flow). UNIFORM 
Air DISTRIBUTION is possible 
Reheat 
unit because the division of air 
flow through the grille provides a 
constant velocity leaving the grille. 


with Variable Volume 
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pai Volume Reheat 


T steaed j in conjunction with Minoru Yamasaki... Smith, 
Hinchman & Grylls, Associated Architects and Engineers 





TESTED AND PROVEDin a 2-story mock-up of the new 
Michigan Consolidated Gas Company Office Building in Detroit 


i 4 PATENT PENDING 


- 
Shown at right is actual photo of new Titus 
Variable Volume Reheat units installed in mock-up of 
Michigan Consolidated Gas Company Office Building. 
The units were installed under the floor with a 3-inch 
pre-cast concrete sill containing Titus extruded aluminum 
Linear Grilles as outlets. The new Titus VVR units fully 
met all requirements of the variable volume reheat system. 
They proved capable of maintaining room temperature 
within 1 F—with varying heating and cooling loads. 


TITUS MFG. CORP., WATERLOO, IOWA 
MAIL Please rush new CATALOG giving complete details on the new Titus Variable Volume Reheat unit. 
COUPON 
FOR NAME 
COMPLETE 
INFORMATION 





COMPANY 


ADDRESS 
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Water and air-cooled packaged units from 3 to 60 tons are compact, 
stylish and functional for in-space or remote application. 


“FULL CHOICE’ PACKAGES-—MOST 


ILLUSTRATED NOMINAL TONNAGES 


aawes 10] 15 | 20 | 25] 30 





PACKAGE TYPE POSITION 








IN CONDITIONED SPACE 
Floor-Mounted Vertical a & 


WATER-COOLED Ceiling-Mounted Horizontal 
PACKAGES 
(Self-Contained Systems) 





REMOTE LOCATION 
Floor-Mounted Vertical 


Floor-Mounted Horizontal 


Ceiling-Mounted Horizontal 





REMOTE LOCATION 
AIR-COOLED Floor-Mounted Vertical 
PACKAGES Floor-Mounted Horizontal 


Ceiling-Mounted Horizontal 
(Split Systems) re 
Filoor-Mounted Multizone 





AIR-COOLED REMOTE LOCATION 
PACKAG ES Roof-Mounted 
(Self-Contained Systems) 
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Flexi-Cool units, water- or air-cooled, for ceiling 
suspension are completely self-contained and 
can circulate directly or through ducts. 


Up to 35 tons in a single package for year 
‘round cooling and heating—using gas, oil or 
steam for heating 


COMPACT, EASIER TO INSTALL 








From estimate to final installation, 
there’s no easier line to use than 
Worthington “Full Choice” packaged 
air conditioning units. Why? For virtu- 
ally every job, Worthington supplies 
more than one packaged system to 
make your work flexible, fast and 
profitable. 

Size for size, based on nominal ton- 
nages, the “‘Full Choice’’ line is the 
most compact available today. Over 
forty medels can be designed to fit vir- 
tually any space to air condition, dehu- 
midify and heat, too, ifdesired. 

Units may be floor-mounted or ceil- 
ing hung, either in conditioned space 
or remotely. An outdoor system can be 
roof-mounted or located at ground 


level on a suitable base. Use with or 
without ducts—get a variety of air dis- 
charge patterns with interchangeable 
grills and louvers. Special units with 
inherent capacity control handle multi- 
zone or special design situations. 

To make design and selection easy, 
Worthington has complete information 
on this packaged “Full Choice” line in 
the booklet shown. Pricing is also 
simple and competitive. 

You'll find these units install for less, 
too. Every possible step has been done 
at the factory. Water-cooled units are 
shipped factory assembled, internal 
piping and wiring is complete and re- 
frigerants charged. Air-cooled units are 
split systems, shipped in just two pieces. 


Only utilities and duct- 
work, if required, must 
be supplied. 

For full information, 





ask your Worthington 
representative for the booklet shown 
here. Or write Worthington Corpora- 
tion, Air Conditioning Division, Dept. 
12-45, East Orange, N. J. In Canada, 
Worthington (Canada) Ltd., Brant- 
ford, Ontario. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 








TORRIDON 
Zonal Valves 


For Hydronic Heating and Cooling Systems 





automatically 


——— maintain 








predetermined 


temperatu re 





to occupant 





in each zone 


Motels, Hotels, Residences, 
Office and Apartment 
Buildings, Medical Centers, 
Shopping Centers 


With Hoffman Zonal Valves, temperature can be tions), operate noiselessly (can be installed in 
precisely and individually controlled in each living, bedrooms), and close completely (there’s no leak- 
working, or playing zone... in small 2-zoned resi- through to waste fuel). Free, fact-filled literature de- 
dences as well as large multi-zoned structures. De- tailing information on these dia- 

signed for use on modern 2-pipe hydronic heating phragm-type Zonal Valves and zone 

and cooling systems, Hoffman Zonal Valves are com- control system components is available 

pact in size (only 2%” wide for small-area installa- from your wholesaler or Hoffman. 


HOFFMAN COMPLETE LINE OF SPECIALTIES...STEAM AND WATER 


\ 


Radiator Main Radiator Hot Water Condensation Temperature Strainers 
Vents Vents Traps Circulators Pumps Regulators 


HOFFMAN SPECIALTY MFG. CORP. 1700 w. ioth street, indianapolis 7, Indiana 
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LETTER FROM THE EDITOR 


May 1961 


Dear Reader: 


The radiant heating system designed by William Goodman to serve 
the large Cabrini apartment project in Chicago is featured in the article on 
page 115. Low operating and maintenance costs were a must, and these objec- 
tives have been accomplished. How this low-temperature, low-pressure hot 
water system was designed to achieve these requirements with a temperature 
drop of 90 F is explained in this article. The radiant coils were designed 
and installed to distribute one-half of the heat output upward and the other 
half downward. Operating data is included in the article which indicates the 
economy of operation. Clifford E. Koyen, chief operating engineer for this 
large housing project consisting of almost 2000 apartments, was interviewed 
during the preparation of the article and he said in his 25 years of engineer- 
ing experience he has never operated a heating system with such ease, lack of 
operating problems, and with such a small amount of maintenance effort. This 
is an interesting job based upon good engineering proved through operating 
experience. 








In order to properly select cooling coils, a basic understanding 
of the psychrometric chart is necessary. A good down-to-earth review of the 
fundamentals involved is presented on page 119 by George C. Stevens. He also 
shows how to use coil selection tables by interpolating between available coils 
and tentative design conditions. 








The charts and design procedure for sizing refrigerant risers pre- 
sented by John P. Johnston in his article on page 124 represents much study 
and practical knowledge. Double refrigerant risers have long been used for 
Suction and discharge lines in systems with variable capacity compressors. 
This method has been used to insure positive return of lubricating oil from 
the piping back to the compressor. Mr. Johnston has developed these useful 
charts which combine the variables of compressor capacity, system pressure 
loss, design temperatures, and critical velocity to permit an easy determina- 
tion of riser size to produce proper oil return. The charts also show when 
Single velocity risers can be used without causing adverse effects on the sys- 
tem balance. 





Planning and designing the heating and air conditioning systems for 

TV_ stations requires much care to meet the stringent demands imposed by the 
high internal heat gains. Joseph E. Leininger explains how this was done for 
WWL-TV in New Orleans in his article on page 131. To prove that his design 

was right, Mr. Leininger waited to report what and why it was done until the 
systems had operated for three years. Only minor suggestions for improvements 
have been made. The control features in this installation are especially in- 
teresting because of the complex requirements. Of course the methods used to 
control sound and vibration are very important also. 








Air curtain doorways are receiving a great deal of attention these 
days, both pro and con. Another interesting air curtain application is pre- 
sented this month on page 136. C. F. Mowery is the author. This air curtain 
doorway answered the need for safe and fast access into a large plant base- 
ment. Since the entrance and exit openings form a pair, it made it possible 
to "compact" the installation. Total air flow at each door is 44,000 cfm, 
delivered by two vaneaxial fans through short flexible ducts to adjustable 
vanes which direct the air at an angle of 30 degrees across the opening. Mr. 
Mowery reports that the operation of the air curtain doorways has been very 
satisfactory. 
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LETTER FROM THE EDITOR (continued) -- 


More solar irradiation tables are presented in the article on 
pages 138 to 142. This article is Part 2 of the series of three articles on 
this subject. The first article appeared in the April issue. Professor F. 

W. Hutchinson and M. 0. Cotter have prepared these helpful tables which con- 
tain all-year irradiation data for surfaces which are inclined toward the sun. 
These tables this month apply to walls that are either east or west facing and 
inclined outward from the base. The article next month will contain the ta- 
bles for inclined walls facing southeast and southwest. 








When water is being considered for industrial cooling applica- 
tions, how can the kind and amount of water available be determjned? John F. 
Hoffman answers this question and others in his article on page 143. Many 
factors are discussed which influence storage, replenishment, water movement, 
and contamination to assure a good dependable supply. If underground reservoirs 
are available, extensive investigation must be made into the character of the 
reservoir which underlies any particular location. Mr. Hoffman explains how 
these determinations may be made and what results may be expected. 











How comfort was provided in the steam pressing department of a 
clothing manufacturing plant is told by Alfred C. Jutzi in his article on page 
148. Mechanical cooling, evaporative cooling, and a mechanical ventilating 
System were all considered for the solution. However, it was decided that the 
most important problem that needed a solution was to remove the steam vapors 
at their source to achieve the desired results. An aluminum hood was fabri- 
cated and attached directly to the head of the steam presses in order to col- 
lect the steam vapors before they were released into the room. Flexible 
tubing connected the hoods to an exhaust fan. The results experienced with 
this system have been completely satisfactory. 











To install a central air conditioning system in an existing lab- 


oratory where the work could not be interrupted was not easy, but it was done 
in the Merck Sharp and Dohme research facility in West Point, Pa. recently. 








Richard W. Rodney explains how it was done in his article on page 150. A re- 
heat design was selected to achieve the desired control resulting from fluc- 
tuatinge internal loads and to take advantage of existing ventilating units 
and ducts. Separate contracts were let for the mechanical, electrical, and 
building alteration work, and Mr. Rodney points out that this arrangement 
worked out satisfactorily with little disruption or deviation from schedule. 


The annual directory of addresses of engineering societies and 


associations has been brought up to date again and is presented as the HPAC 
Data Sheet on pages 153 and 154. I suggest that this be torn out and saved. 








To help you with your maintenance program, Don Bahnfleth, Engi- 
neering Editor, has prepared the HPAC Engineering Data File on pages 155 to 
170 this month on the subject of air conditioning system maintenance. No 
one will deny the growing importance of proper operation and maintenance of 
these systems. Not only are the systems more complex and require more atten- 
tion to achieve the desired operating results, but Space for maintenance im- 
poses a constant problem as does the lack of trained personnel. This report 
outlines the special maintenance needs of air conditioning systems, and it 
presents a guide on what to inspect, how often, and why, for establishing a 
preventive maintenance program. However, these suggestions must be adapted 
to local conditions and particular systems because of severity of service, 
reliability required, environment, abuse, etc. I know you will find this to 
be another valuable reference piece. 








Don't miss the You'll Want to Know items on pages 43 to 46 and 
226 to 240. Also of interest each month are the comments from readers in the 
"Open for Discussion" pages, and this month these comments are on pages 97 to 


Editor, HEATING, PIPING & AIR CONDITIONING 
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the vital 1% 


In an air conditioning installation, the pump seldom 

exceeds 1% of the total cost, but the importance of this 1% 
is obvious . . . if the pump breaks down, the entire system 

fails. The proven dependability and lower maintenance costs of 
Ingersoll-Rand Motorpumps are only two reasons why 

they are the leader for such important applications. 

I-R Motorpumps simplify installation because they are 
compact. They operate in any position and 


they are available in a wide range of types and 


sizes to meet any requirement. 


over a century of pump progress 


from the leading manufacturer . . . 
po Ingersoll-Ran 
smaller installations are 4 
available '/; through 25 HP. : . 81A9 11 Broadway, New York 4, N. Y. 


OTHER I-R PUMPS AVAILABLE 


Self-priming Horizontally 
pumps split pumps pumps 
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You Can’t Beat the 


CHILLED WATER AIR CONDITIONING SYSTEMS 
Development of packaged water chillers such as the Heat-X 
‘PC’ units has done much to popularize the use of chilled 
water as a cooling medium for air conditioning. 

Reasons for the systems’ popularity include: dual use 

of the same piping network for heating and cooling; 
economy in piping installation costs; simplified, more 
economical maintenance; variable capacities available within 
the framework of existing equipment; simpler, personalized 
temperature control; less stringent code requirements. 
Heat-X Package Chillers, used in conjunction with 

many Dunham-Bush units (as illustrated), offer a wide 
variety of chilled water air conditioning systems. 








‘CR’ Fan-Coil Units ‘AH’ Air Handling Units ‘CC’ Comfort Conditioner ‘MZ’ Multi-Zone Units ‘CHC’ Cooling-Heating Water Coils (DX Coils 

For motels, hotels For hospitals, office Units. For office buildings For institutions, theaters Wall Unit. For motels where applicable 

residences, institutions buildings, bowling alleys, bowling alleys, light schools, plant offices small medical offices For laboratories 
manufacturing areas, manufacturing, industrial air conditioning 
supermarkets supermarkets, warehouses 


DIRECT EXPANSION AIR 
CONDITIONING SYSTEMS 


Availability of easy-to-install air handling units 
and compactly constructed refrigeration 
condensing units such as the modern design 
Brunner Multi-Drive line has led to a 

change in thinking about direct expansion air 
‘conditioning systems. Wider temperature 
ranges are available, better control of 

relative humidity for various processing 
applications are some of the key advantages 
of direct expansion systems. 


‘AH’ Air Handling Units ‘MZ’ Multi-Zone Units Water Coils (DX Coils 

For hospitals, office For institutions, theaters where applicable) 
buildings, bowling alleys, schools, plant offices For laboratories, 
manufacturing areas, industrial air conditioning. 
supermarkets. 





Dunham-BuSH 
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DX AIR COOLED SYSTEMS 

Reasons why the Dunham-Bush ‘LSCU'’ (or ‘LRCU’) 
Remote Condensing Units have such popular 
appeal in the air conditioning picture today include: 
low initial investment, elimination of water 

supply and disposal problems through use of air 
cooled condensers, simplified maintenance, 
flexibility of condenser location and 
element-proofed construction (permitting 

outdoor installation with space saving 

and elimination of noise problems). 


CC’ Comfort Conditioner ‘AH’ Air Handling Units Water Coils (DX Coils 
Units. For office buildings For hospitals, office where applicable 

bowling alleys, light buildings, bowling alleys For laboratories 
manufacturing manufacturing areas, industrial air conditioning 
supermarkets, warehouses supermarkets 


No need to improvise or compromise 
when you specify DUNHAM-BUSH. There's a 
system designed to meet your specific needs! 


And behind every Dunham-Bush product is the 
peace of mind reassurance represented by the 
company’s half century of experience in the design 
and manufacture of quality air conditioning, 
refrigeration and heating products. 


This reassurance underlies the increasing 
tendency among top consulting engineers to 
specify products by DUNHAM-BUSH—the company 
that’s on the move... setting the 

pace in modern air conditioning. 


On your next job, contact the DUNHAM-BUSH 
man... you'll find him helpful, experienced, reliable. 


__DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Dependable Natural Gas Power... 





A milestone in public education was reached 
this year as a Clearwater, Florida school experi- 
ment set out to compare air-conditioning operat- 
ing costs and student achievements. Although 
building contracts for the new schools were com- 
parable, the air-conditioned school, above, actu- 
ally cost less to build because design was more 
compact, with reduced roof and corridor con- 
struction. At left, 7th grade science students stay 
cool and fresh, sustain interest throughout the day 
in climate controlled classroom. 


Florida project relies on International engines 


to keep operating expense 


A new ea for municipal air-conditioning may be 
the result of a school project getting underway in 
Clearwater, Florida. It is believed that climate control 
in the classroom will improve student comfort, pro- 
mote alertness, reduce illness and absenteeism, and 
generally upgrade the education of our children. Al- 
though industry has universally accepted the merits 
of air-conditioning, school and municipal officials ques- 
tion its value when confronted with the cost and 
operating expense of reliable cooling equipment. The 
Clearwater project will answer this question. 


The project began with construction of two junior 
high schools—the Oak Grove School in Clearwater and 
the Pinellas Park School in St. Petersburg—each one 
comparable in cost and capacity. The Clearwater 
school is air-conditioned, the other is not. Compari- 
son of operating expenses and educational achieve- 
ments during the 1961-62 season will determine if 
climate control is worth the extra appropriation. 


To keep operating costs at a minimum, school 
officials chose a natural-gas-powered system with 
outstanding characteristics of economy and efficiency 
—two Ready-Power 60-ton units driven by two 
International U-450 engines. The IH-powered system 
operates from 9:30 am to 4:30 pm, bringing class- 


at reasonable level... 


room temperature to the desired level within 3/ .nin- 
utes. Water enters the line at approximately 90° F 
and leaves the system at 48° F. Return water is ap- 
proximately 51° F. The separately-housed system 
keeps 24 classrooms and the gymnasium at about 
72° F regardless of outside temperatures. 


When you turn to International for air-conditioning 
power, you join an ever-increasing number of engi- 
neers and contractors who specify IH engines for 
dependable, low-cost installations. The wide range of 
sizes in the IH line—35 diesel and carbureted models 
from 16.8 to 385 max. hp—gives you matched power 
for all heavy-duty jobs. For complete information con- 
tact International Harvester Co., Engine Sales Dept., 
Melrose Park, Ill. For specific information on air-con- 
ditioning, fill out the coupon on the page opposite. 


@ INTERNATIONAL’ 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 





New Key to Low-Cost 
Municipal Air Conditioning 


gi ere | Bae, ne a ‘ane 





Officials who specified cooling equipment for the Clear- Operating Engineer J. E. Pratt controls temperature of each 
water project naturally turned to the most economical units they room and gymnasium from this master panel. Each classroom 
could find. Two natural-gas-powered International U-450 engines accommodates 35 students. The school began with 665 students, 
drive two Ready-Power water chillers in this low-cost system. In- now has a total enrollment of 1,200. Provisions have been made 
stallations throughout the country indicate that International en- for additional air-conditioning equipment as extra rooms are 
gines provide the most economical air-conditioning power available. added to the present facility. 


Mr. R. R. McKiel 
Engine Sales Dept. 
International Harvester Co. 
For descrip- Melrose Park, Ill. 
tive literature spell- 
ing out the advantages of 
International natural gas 
powered air-conditioning, send for NAME 
colorful, illustrated booklet. 
Fill out the coupon and FIRM___ 
mail it today! 


Please send me the booklet on natural gas air-conditioning. 


ADDRESS- 


CiTY 
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FLEXONICS Model H Expansion Compensator FLEXONICS Expansion Joints — controlled- FLEXONICS Pipe Guides—a completely new 
—in sizes to 3”, for pressures to 175 p.s.i., flexing, free-flexing, and many special types, and better way to keep pipe in alignment. 
absorb 2” total pipe motion at each unit. in an unlimited range of sizes. Positive, rugged, inexpensive. 











FLEXONICS Model L Expansion 
Compensator—the sure, low-cost 
way to take up pipe and 

tubing expansion in 

baseboard heating 

systems. 








INSTALL IT... 
FORGET IT! 


ENGINEERS ACROSS THE COUNTRY ARE SPECIFYING 
FLEXONICS MODEL L PACKLESS EXPANSION COMPENSATORS 


You'll find FLEXONICS Model L Expansion Compensators written into the 
heating specifications for the finest, most modern buildings across the country. 
There’s no substitute for their completely packless design, their easy installa- 
tion, and the fact that they never need maintenance! Today—write 
There’s no easier or lower-cost way to take care of pipe and tubing expan- _for informative 
sion and eliminate water hammer noise, especially in baseboard convector and helpful 
installations. Install a FLEXONICS Expansion Compensator in minutes — Catalog 
forget it for the life of the building. 
They have been proved in thousands of installations, Why not write them 
into your next job? Write today for cost data, and the name of your 
FLEXONICS representative. 


DIVISION OF CALUMET & HECLA, INC. 
290 East Devon Avenue + Bartiett, tilinois 


e ATTACH TO YOUR LETTER-HEAD—MAIL 


Flexonics 
290 E. Devon Ave. 
Bartlett, Ilinois 


Please send me my personal copy of 
Flexonics Catalog 205, including full 


ne eee ee In CANADA information on using Flexonics Ex- 
EXPANSION JOINTS FLEXONICS CORPORATION OF CANADA, LTD. or 2 mg ' 


BELLOWS * SPECIAL TUBULAR ASSEMBLIES BRAMPTON, ONTARIO pansion Compensators to absorb 


pipe movement. 


(PEPER EERE EERE EERE EEE EEE EEE 


Heating, Piping & Air Conditioning, May 1961 


















When you select pumps and motors for air-conditioning service... 


Specify 













RESEARCH — Two Allis-Chalmers single-suc- 
tion ELECTRIFUGAL pumps installed in this 
midwestern research laboratory circulate 
chilled water for the air-conditioning system. 
Compact close-coupled design eliminates 
alignment problems... pump and motor share 
a single shaft. 





Allis-Chalmers “sound- 
coordinated” systems help 
achieve “quiet” in air- 
conditioning installations 


MEDICAL CENTER ~— A-C single-stage, double 
suction pumps are in service at a Dallas medi 
cal center. One unit handles condenser water; 
the others circulate chilled water. Horizontally 
split casings, separate removable bearing 
housings simplify maintenance. 


New sound laboratory at Allis-Chalmers — Smooth 
running Allis-Chalmers pumps and motors “speak” with 
a whisper. The secret of their silent efficiency is special 
care in manufacturing and testing. Symbol of this care 
is the A-C sound-analysis laboratory where sensitive 
instruments can pinpoint the exact source of unwanted 
vibration. Combined with Allis-Chalmers years of expe- 
rience in integrating pumps and motors for maximum 
efficiency, this new “‘sound-coordination” facility opens 
a new era of quiet in cooling. For reliable air-condition- 
ing installations that pay off in fewer “‘callbacks,” write 
for our new sound-analysis bulletin. 


ALLIS-CHALMEI 
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MO These double-suction pumps and 
motors are part of the air-conditioning in 
stallation in a new motor hotel. Like all 
Allis-Chalmers centrifugal pumps, these 
units incorporate renewable wearing rings 
and shaft sleeves to protect major parts 
from excessive wear 


SCHO Six ELECTRI-CAND pumps pro 
vide positive protection against leakage in 
the completely sealed hot water system of 
this junior high school. Sealless design as 
sures operation for long periods of time with 


minimum maintenance... no leakage. 


OFFICE B 


EB DING — Four ELECTRIFUGAL 
pumps on chilled water circulation in a Wis- 
consin office building. Easy maintenance fea- 
tures of these pumps keep downtime to a min- 
imum. Stuffing box is readily accessible. Dou- 
ble shielded motor bearings protect against 
foreign matter, reduce possibility of over-greas- 
ing, are easily lubricated while in service. 


HOPPING CEN 


packing life. 



















TER — These Allis-Chalmers 
frame mounted pumps circulate chilled water 
in a large southwest shopping center. Each is 
driven by an Allis-Chalmers open motor. Extra 
heavy pump shafts, with minimum overhang, 
reduce vibration and lengthen bearing and 

























































For quiet air-conditioning installations, specify... 


READILY INSTALLED, EASILY SERV 
ICED PUMPS — Pumps in the com- 
prehensive Allis-Chalmers line include 
types and sizes for every air-condi- 
tioning application. Integration of 
pumps and motors simplifies installa- 
tion. Single-suction impellers are of 
the enclosed type, and are hydrauli- 
cally balanced. Replaceable wearing 
parts contribute to reduced mainte- 
nance costs. For maximum installa- 
tion flexibility, discharge nozzles can 
be rotated to at least four different 
positions. For assistance in selecting 
the proper pump for your application, 
you are invited to consult Allis-Chal- 
mers application engineers. 





OPEN M Rs AT RESIST MOISTURE — For air 
conditioning applications involving high humidity levels 
or occasional flooding, you'll find a low-cost solution 
in SUPER-SEAL open motors. Special POXEAL or 
SILCO-FLEX insulations — developed by Allis-Chalmers 

- render these motors impervious to moisture and con 
taminants. And, should flooding occur, no costly bake 
out period is required. A quick “‘hosing”’ is sufficient to 
clean the motor and restore it to service. For complete 
information on remarkable SUPER-SEAL motors, write 
for Bulletin 05-51B9040B. 





CONTROL CENTERS CUT COSTS: You save space, sim- 
plify wiring, and reduce inspection and maintenance 
expenses with new Allis-Chalmers low voltage motor 
control centers. Plug-in terminal blocks and drawout 
construction cut inspection time by making it quick and 
easy to withdraw or remove control units. Pushbuttons 
and pilot lights are mounted on the removable frames 
to eliminate failures common with hinged wiring. Special 
connectors make it impossible for bus connections to 
loosen. Extra heavy bus bracing makes additional brac- 
ing unnecessary when you add capacity. 

The complete line of Allis-Chalmers low voltage motor 
starters and accessories, and the new SPACEMAKER 
high voltage motor controller, incorporate equally ad- 
vanced design features. Features that make these units 
especially easy to install, inspect, and maintain. 
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Electrifugal, Electri-Cand, Super-Seal, Poxeal, Silco-Flex and SpaceMaker 
are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


Industrial Equipment Division * Milwaukee 1, Wisconsin 


A-1475 
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ANSWERS T0 COMMON WATER TREATMENT PROBLEMS 


Water obtained from natural sources is 
not really pure. It contains foreign matter 
in varying forms and amounts. This may 
be present as suspended solids or solids 
and gases in solution. The conventional 
dividing line between soft and hard water 
is 200 ppm (parts per million) of these 
impurities—the higher the ppm, the harder 
the water. 

It is these substances that cause scale 
buildup. In cooling with water, evapora- 
tion takes place, causing increasingly 
higher concentration of the impurities. 
Eventually the solid matter drops out as a 
sludge or deposits on the metal surfaces, 
forming scale. 


How to identify 
problem scales 


Prepare a dilute solution of solid or liquid 
scale remover in a glass jar or bottle 
(1 tsp. of solid scale remover per 4 pt.— 
1 tbsp. per 4% pt. of liquid). Chip small 
pieces of scale from the unit, drop them in 
the solution and observe the action. 


Magnesium or Calcium Carbonate Scale 
Usually of light color. Will bubble vigorously 
in the solution. 


Iron Scale 

Usually a brown or reddish color. Bubbles 
slightly, but an oily ring may appear on solu- 
tion surface. 


Sulfate and Silica Scale 

Can be any color. Usually is extra hard and 
flinty. Little or no bubbling in solution. Scale 
of high silica content may have a glossy surface. 


How to remove them 


Magnesium or Calcium Carbonate Scale 
Can be easily removed with either liquid or 
solid scale remover. 


Iron Scale 

Requires liquid scale remover. Use 4 gal. per 
15 gal. of sump water. Stop fan to let water 
temperature rise to 100-110F but not over 
_120F. Clean at this temperature for best re- 
sults. About 4 hr. needed. 


Oily Scale 
First add 1 box of Dash detergent per 100 


REFRIGERATION 
BULLETIN 


gal. of system water. Run 15-20 min. Be sure 
foaming is not excessive. Leave the Dash in 
the solution and add recommended dosage of 
solid (54 per 10 gal. of water) or liquid (1 gal. 
per 15 gal. of water) scale remover. 


Sulfate Scale 

Add 1 Ib. of baking soda per gallon of sump 
water. Circulate for 8-12 hr. Then drain, rinse 
and refill system. Add liquid scale remover— 
4 gal. per 15 gal. of water. Circulate 2-4 hr., 
using test papers regularly to check cleaning 
strength. 


Note: If any of these treatments fails, a second 
attempt should be made. A second failure 
would indicate the scale can be removed only 
by harsh chemical treatment or mechanical 
means. 


“Virginia” Scale & Corrosion Inhibitor 
Glassy polyphosphate crystals, provides 


slow, controlled solubility. No mechanical 
feeding devices are needed. Inhibitor holds 
scale-forming solids in suspension or solu- 
tion. Deposits thin protective film on 
metal to stop oxidation. Has neutralizing 
effect on weak acids. 


Facts about 
water system 
maintenance 





For more helpful information on water treatment problems and the 
chemicals needed for dealing with them, send us the coupon below. 


Refrigeration Division, VIRGINIA SMELTING COMPANY 


508 Jefferson St., West Norfolk, Va. 


Send me a copy of your booklet “Water Cooling Problems— How to Correct Them” - ~_— 


Name. 


Title 





Company 





Address. 
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IN OHIO 


The world's largest 
electrically powered 
air source heat 

pump, at the 
Columbus and Southern 
Ohio Electric 
Company, depends 

on 12 Weinman Pumps 
for circulating 

all liquids through 

the system. 


IN MISSOURI 
Seven Weinman Pumps 
move hot and chilled 
water through the 

air conditioning 
system; remove sewage 
and deliver water 

to a decorative 

pool and waterfall 

at Old American 
Insurance Company's 
new Kansas City 
headquarters. 


THE 


Effective heating and cooling depends on a constant sup- 
ply of water... in the right quantities . . . at the right 
temperature. That’s why Weinman Pumps are specified 
as an integral part of the heating and air conditioning 
systems designed into today’s buildings. Engineers and 
architects, alike, know Weinman’s line of centrifugal 
pumps is their best assurance of pumping performance 
to meet precise requirements. Maintenance engineers, too, 
prefer Weinman pumps for rugged durability, easy main- 
tenance and dependable, ’round-the-clock service. 


IN PENNSYLVANIA 


A battery of 

Weinman Pumps delivers 
water from a 

central heating plant 

to the 30 building 
complex of the new 
state-operated 
Institution for 

Defective Delinquents 
in Luzerne County 





IN COLORADO 
Denver's First National 
Bank Building gets 
efficient handling 

of condenser and 
chilled water for its 
air conditioning 
system with an 
installation of 

6 Weinman Pumps. 


bg 


Whatever your pumping need .. . there’s a Weinman Pump 
to fit your precise specifications. For qualified reecommenda- 
tions consult your Weinman Specialist . . . he’s in the Yellow 
Pages... or write direct. 


WEINMAN PUMP MFG. CO. 


290 SPRUCE STREET COLUMBUS 15, OHIO 
CENTRIFUGAL SPECIALISTS 
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Armafiex 22 


For reliability, low cost, good looks 
specify Armstrong Armaflex 22 


Armaflex 22 is a foamed plastic pipe insulation that stops con 
densation on cold lines and saves heat on hot lines to 220° F. 
An Armaflex job is reliable, low cost, and neat. 


Reliable—The proper thickness of Armaflex 22 stops condensa- 


tion permanently. Its closed-cell structure forms a vapor bar- 


requires no finish or jacket indoors. 


All the 


workmen do is apply the covering and seal the joints with Arm- 


rier all the way through 


Low Cost—Armaflex goes on fast—cuts labor costs. 


strong 520 Adhesive Fitting covers are quickly made from 
miter-cut pieces and applied the same way. Many contractors 
report savings of 50%, particularly where many fittings are 


involved. 


Neat Appearance—The smooth black surface of Armaflex 22 
makes a neat finished job. For a de luxe job, gray or white 


Armaflex Finish can be brushed on. 


Rigid 
Armafiex 


Sheet 
Armafiex 


Armaflex 22 is one of a complete line of Armaflex products 


Also included 


are Rigid Armaflex for use at pipe hangers and other places 


for insulation jobs from below zero to 220° F. 


where compression is a problem; Armaflex Sheet for tanks, ves- 
sels, large pipes, and fittings; Armaflex Finish for outdoor ap 
plications and an especially attractive appearance indoors or 
out; plus the special Armstrong adhesives that insure a neat 
and reliable job. 

For your copy of the Armaflex Specifier Portfolio, which 
contains complete data on the products in the complete Arma- 
flex line, plus detailed specifications on their application, write 
today on your company letterhead to Armstrong Cork Com- 
pany, 2205 Sherman Street, Lancaster, Pennsylvania. 


(Armstrong INSULATIONS 


Armafiex 
Adhesives 


Armafilex 
Finish 





MANHOLE 
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ON A; Here’s plenty of power for equipment requiring normal thrust vertically 
MIXER / mounted motors. Wagner® Vertical Solid Shaft Motors provide power without 
/ 


problems for your pumps, mixers, agitators, axial fans, centrifuges, presses 
. . anywhere you need a vertical motor drive with plenty of stamina. 


Wagner “Stand-up” motors pack plenty of power 


Wagner Vertical Solid Shaft Motors are end-mounted, squirrel-cage type 
with a NEMA Type “P” base that is precision-machined to mate with equip- 
ment. Smooth running under cyclic loads, they won't labor or stall... 
conform with NEMA Design B motor 
requirements in all respects. Their cast 
iron construction is simple and rugged 
.. stands off corrosion .. . stands up to 
rough, tough treatment. Here are motors 
that are designed to give you economi- 
cal, maintenance-free service the year 
’round, indoors or out. 


Wagner “Stand-up” Motors are available 
in ratings of 1 hp and larger with nomi- 
nal full load speeds of 3500, 1750, 1160, 
or 870 rpm, and can be supplied with 
a completely dripproof enclosure, a 
standard totally enclosed fan-cooled 
enclosure, or an explosion-proof TEFC 
enclosure. Whatever the horsepower, 
whatever the enclosure, whatever the 
application, one thing is sure... these 
compact, power packages get the job 
done. For all the reasons why, check 
with the Wagner Sales Engineer in the 
Wagner branch nearest you, or write 
us for Bulletin MU-249. 


Branches and Distributors in all Principal Cities 


Wagner Electric Corporation 


6370 PLYMOUTH AVENUE, ST. LOUIS 33, MO. U.S.A. 


Wagner Vertical Solid Shaft Motors provide 
the power for Smith & Loveless sewage pumping 
stations. 


wMel-8 
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to solve your air 


handling problems... 








Propeller Unit Heaters 
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HARDWORKING CENTURY MOTORS 
MOVE AIR AND WATER 
FOR CONTINUOUS PROCESS 


Air and steam condensate vital to con- 
tinuous production of wall board are kept 
moving dependably—and the plant is kept 
running—by fans and pumps powered by 
Century integral horsepower motors. 

Take the exhaust fan motor at the left, 
for example. These 75-hp, 1170-rpm, squir- 
rel-cage motors power fans that pull exhaust 
air from a pneumatic conveying system 
through Cottrell precipitators. The air con- 
veys gypsum dust in process. The air must 
be pulled through the precipitators for clean- 
ing before being exhausted to the atmos- 
phere. This round-the-clock dust control is 
necessary to prevent harmful contamination 
of the plant atmosphere as well as the sur- 
rounding community. 

The two 30-hp, 1750-rpm totally-enclosed 
fan-cooled motors above operate boiler con- 
densate return pumps. The motors are in 
hot pits. Because the pits are under a plant 
roadway, everything in them becomes laden 
with dirt and grease that drops off of trucks 
passing over head. 


Process air for conveying gypsum dust 
and process condensate are both required 
continuously to keep this plant operating. 
These rugged, well-protected Century 
motors keep these vital process elements 
flowing. 

Other Century motors at work in this 
plant drive ventilating fans, conveyor lines, 
crushers, pulverizers, and dust flues. Each 
provides power for a different job in a 
different place. 

Each of these Century motors was care- 
fully selected for its particular job by plant 
engineers working closely with Century mo- 
tor specialists. Speed, torque, voltage, power 
factor, starting current, load requirements, 
and environmental conditions were carefully 
evaluated before selecting horsepower, mo- 
tor type, and enclosure. 

Ask your Century representative (he’s a 
full-time motor specialist) for assistance with 
your motor application problems. You’ll find 
that he knows his business, and can help 
you in yours. 


CENTURY ELECTRIC COMPANY 


St. Louis 66, Missouri Offices and Stock Points in Principal Cities 
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/) COMPLETELY 
SELF - CONTAINED 


HA COOLED 


PACKAGE UNIT 
TYPE SCAC 


GOVERNAIR’S SCAC is available in six 
basic models from 10 through 40 ton 
capacities. Typical GOVERNAIR flexi- 
bility has been maintained with a 
choice of 4,5, or 6 row cooling coils offer- 
ed to meet all capacity requirements. 
Roof mounting has been considered in 
the Low-Silhouette arrangement. 


YEAR-’"ROUND AIR CONDITION- 
ING is accomplished by the use of 
the gas-fired furnace section. This 
accessory consists of a complete and 
unaltered gas-fired duct furnace 
housed in a Weatherized Cabinet 
with an integral by-pass damper 
arrangement. Refrigerated air may 
completely by-pass the furnace, 
while any desired amount of air is 
diverted through the furnace during 
the heating cycle. 
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The basic one-piece cooling unit is 
housed in a rugged weatherized cabinet 
and mounted on rails. It is completely 
wired, charged and tested at the fac- 
tory. Demountable and remote arrange- 
ments are available, and accessories in- 
clude choice of filters, face and by-pass 
dampers, reduced voltage starters, Low 
Ambient Control, and the Gas Fired 
Furnace Section. 











FOR AN INFORMATIVE FOLDER, CONTACT YOUR 
LOCAL GOVERNAIR REPRESENTATIVE OR WRITE 





———— 
GOVERNAIR 
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When it’s time for replacement... 




















...more 
and more 
plants 
switch to 


OIC valves! 














There’s no magic to it! Engineers re- 
sponsible for power and production look 
to OIC for longer continuous service 
and lower maintenance costs. These men 
have found by experience OIC iron and 
bronze valves (cast and forged steel and 
ductile iron too) are built to resist the 
three enemies of fluid handling . . . ero- 
sion, galling and corrosion. Trim varia- 
tions are available to meet your specific 
requirements including special alloys for 
highly corrosive and severe pressure- 
temperature operating conditions. 





OIC offers a complete line of gates, 
globes, angles and checks. Large stocks 
are carried throughout the United States 
by a fine distributor organization which 
stands ready to help you with all your 
valve problems. Our engineers are ready 
at a moment’s notice to study particu- 
larly tough problems and submit recom- 
mendations. Get acquainted with your 
OIC distributor and learn how he can 
help you cut maintenance and replace- 
ment costs. 


Better valves and better service from OIC distributors 


p------H 


ALVES 


BRONZE, IRON, FORGED 
STEEL, CAST STEEL AND 
DUCTILE IRON VALVES 


THE OHIO INJECTOR COMPANY 
235 Main Street, Wadsworth, Ohio 


Piease send more information about tron ( ) 
Bronze ( ) Steel( ) Ductile lron( ) Valves. 


Pe idtnisnnenetimsnonami 
Company___ 
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Edward Ross, President, Economy Plumbing Co., Mechanical 
Contractor for the Pure Oil Building, Palatine, Illinois, says: 


“Pure Oil was an elaborate 
Honeywell helped 


| u 


Mr. Edward Ross of Economy Plumbing. Mr. Ross found the Honeywell Selectographic Data- 
Center of great help in analyzing the performance of Pure Oil's temperature control systems. 
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job, but 
us over the rough spots” 


arcuitects: Perkins & Will, Chicago 

CONSULTING ENGINEER: F°. R. Gritschke 
1 Chicas 

MECHANICAL CONTRACTOR: Economy 
Plumbing Co., Niles, Ul. 


At Pure Oil’s new home, individual temperature 
control in over 400 rooms is maintained and constantly 


supervised by a Honeywell Selectographic DataCenter’. 


‘This new Pure Oil Building has one of the most intricate 
temperature control systems we've ever seen,” says Mr 
Ross. ‘In fact, there are more individual controls than in 
99% of the systems built today.’ Mr. Ross adds: ‘We 
counted on Honeywell for accurate scheduling and over-all 
supervision of the installation—and they came through! 
Honeywell always had enough engineers and technicians 
on the job to keep everything rolling smoothly. It’s very 
reassuring to know Honeywell's on your team.”’ 

The Honeywell Selectographic DataCenter controls tem- 
peratures for the entire Pure Oil Building. It also includes 
control over a building-wide security system and fire alarm 
system. Because the fire alarm system is hooked up to the 
local fire department, one of Honeywell's many jobs was 
to indoctrinate the Palatine Fire Department on the Selecto- 
graphic and the new fire alarm system 

With 76 years experience in temperature control you can 
depend on Honeywell quality and service. Fine controls, ac- 
curate specifications, prompt delivery and expertly supervised 
installations are assured with Honeywell on your team. And 
only Honeywell designs and manufactures all three types 
of control systems— pneumatic, electric and electronic. For 
further information, call your nearby Honeywell Office. Or 
write Honeywell, Dept. AC-5-126, Minneapolis 8, Minn 


* Trademark 








Fred Heiden, Utility Operator for the Pure Oil Building, seated 
at the Selectographic DataCenter. 


Honeywell 


HONEYWELL INTERNATIONAL 

Sales and service offices in all principal cities of the 
world. Manufacturing in the United States, United 
Kingdom, Canada, Netherlands, Germany, France, Japan. 
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Total installed cost only 97.8¢ per sq. ft. 
for NORMAN SCHOOLROOM HEATING AND 
VENTILATING SYSTEMS in 32-room school 


Saving money on first cost is only one of the reasons 
why school architects, engineers and school adminis- 
trators are turning to gas-fired Norman Schoolroom 
Heating and Ventilating Systems. With building costs 
still rising, Norman individual room-by-room systems 
are budget-savers. This modern 32-room school is an- 
other cost-cutting example. 

Nineteen classrooms, gymnasium, auditorium and 
stage, dining room, library and other areas are effi- 
ciently and comfortably heated and ventilated. Yet the 
building has no pipe tunnels or central heater room 

. no costly network of connecting pipes or ducts. 


But most important is the ideal study environment 
maintained through individual room comfort. Each 
Norman system evenly distributes fresh outside air 
blended with recirculated room air when needed but 
conserves fuel during unoccupied periods. 

Looking ahead, you can add any number of rooms 
without touching the existing Norman systems. Air 
conditioning may be included at time of installation 
or in the future. 

Want more facts and figures? Send for compre- 
hensive manual on Norman HVS Horizontal or 
Inn-A-Wal Counter Flow models. 


Norman. PRODUCTS COMPANY - 1156 Chesapeake Ave., Columbus 12, Ohio 
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In the RUSH 
months coming up 


INSIST ON 


yenetron 


SUPER-DRY REFRIGERANTS 


The remarkable dryness and purity of “Genetron” Refrig- 
erants always pay off in dependable, trouble-free perform- genetron WW coir orance taser 
ance. That’s why “Genetron” Super-Dry Refrigerants are TRICHLOROMONOFLUOROMETHANE 
accepted, approved, and preferred both for original equip- genetron 12 ccir. write ase. 
ment and replacement charging. ae ee 

: Perera ock penne si SRSA Ag: mo genetron 22 cur, a oats — 
right—an ey are ready. Your “Genetron” wholesaler 
has them in stock, and is prepared to supply your needs genetron N3 <.c.r. om gees 
...in a hurry! Ask him, too, to show you the new genetron 114 c.cir. sive vaset 
“Genetron” Kit for field testing hermetic burnouts and DICHLOROTETRAFLUOROETHANE 
the new pressurized “Genetron” 11 solvent cylinders for 
cleaning mildly contaminated systems after burnout. 


llied 


GENERAL CHEMICAL DIVISION ataalinel | 
40 Rector Street, New York 6, N.Y. 
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More than one million Capitol forged steel 

unions are now in service .. . and not a single failure! 

Capitol has 4-way built-in insurance to give trouble- 

POSITIVE SEATING free service. Each one of the million has this ex- 


clusive combination of 4 engineering features: 


(1) Leak-proof connections assured because 
Capitol unions have more threads, accurately cut 
and double-checked according to Army-Navy gaug- 
ing practice. Both hand-tight and pressure-tight 


threads are checked, two operations instead of the 
one required for American Standard gauging. The 
extra threads mean on-the-job assurance of tight 
installations. (2) Positive seating because each union 
is individually pressure-tested. (3) Clean/over-all 
protection, each male and female part completely 
phosphate coated; each nut electro-zinc plated. (4) 
CLEAN /OVER-ALL Easy wrenching/faster make-up because all three 
PROTECTION parts have a definite octagon shape. 
You get all 4 important advantages at no extra 
cost when you specify CAPITOL forged steel unions 
. one of the full-line of Army-Navy gauged forged 
steel fittings. Now more than one million in service 
. and not a single failure. 
CAPITOL MANUFACTURING CO., 
Division of Harsco Corporation, Columbus, Ohio. 


EASY WRENCHING 
FAST MAKE-UP 


SOLD ONLY THROUGH 
RECOGNIZED DISTRIBUTORS 
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No. 4 in a series for your SPEC. FILE I 


Suggested specifications for insulating 7 


VALVES and FITTINGS with 
G-B SNAP*ON' Glass Fiber 
PIPE INSULATION 


DESCRIPTION 


To cut the cost of insulating valves and fittings, try the insulation that 
is easily custom-cut with a pocket knife—G-B Snap*On, the original one 


loss or heat gain. In fact, G-B Snap+On offers “K” factors that are second 
to none among all general purpose pipe insulations. What's more, G-B 
Snap+On is lightweight, highly immune to damage, and as permanent as 
glass itself. It will not rot, corrode, mildew or otherwise deteriorate. And 
its all-glass-fiber construction makes it ideal for chilled and heated piping 


piece hinged pipe insulation molded entirely of fine glass fibers. Not only 
can workmen cut G-B Snap*On to fit around valves and fittings faster, but 
specifiers are assured of maximum insulation protection against heat 


INSULATION OF PLUMBING AND HEATED PIPE FIT- 
TINGS ON PIPE SIZES 4” AND LARGER 


A 


The fittings on pipe sizes 4” and larger shall be 
insulated by firmly wrapping with a long textile- 
type glass fiber blanket insulation, held in place 
by wrapping with jute twine, to a thickness 42” 
less than the thickness of the adjacent pipe in- 
sulation. On pipe sizes larger than 6”, a 1” gal- 
vanized hex mesh shall be wired in place over 
the insulation prior to receiving 2 coats of insulat- 
ing cement. 


INSULATION OF PLUMBING AND 
HEATED PIPE FITTINGS ON PIPE 
SIZES UNDER 4” — INSULATING 
CEMENT Fittings on pipe sizes 
under 4” shall be insulated with 
insulating cement to the same 
thickness as the covering on the 
adjacent piping. In all cases, the 
cement shall be applied in two 
layers; the first layer allowed to 
dry before succeeding layer is ap- 
plied. Final coat of cement shall 
be troweled to a smooth surface 


from sub-zero to 350° F. temperatures 
thicknesses from %2” to 3” and is available in 3’ lengths, plain or with 
a wide variety of facings and in 6’ lengths, unfaced. 


INSULATION OF PLUMBING AND 
HEATED PIPE FITTINGS FOR PIPE 
SIZES 4” AND LARGER—NESTING 
SIZE SECTIONAL COVERING Fit- 
tings on pipe sizes 4” and larger 
shall be insulated with nesting 
size sectional covering to the 
same thickness as the adjacent 
pipe insulation. The insulation shall 
be cut to fit in a neat workmanlike 
manner with all joints butted and 
held securely in place with cop- 
per-clad insulation staples. All 
joints shall be pointed up with 
insulating cement prior to receiv- 
ing surface finish. 


G-B Snap*On is manufactured in 


OPTIONAL BLANKET METHOD 


INSULATION OF COLD AND DUAL TEMPERATURE 
PIPE FITTINGS—CONCEALED PIPING 


All cold piping valves, flanges and fittings shall 
be insulated with a long textile-type glass fiber 
blanket insulation wrapped firmly under compres- 
sion (minimum 2 to 1) to the thickness of the 
adjoining pipe insulation and held in place by 
spiral windings of jute twine. A subsequent wrap- 
ping of open-mesh cloth or glass fabric tape shall 
be wrapped over the blanket insulation, over- 
lapping the adjoining pipe insulation, and heavily 
coated with vapor barrier mastic. 


WEATHERPROOFING — OUTDOOR PIPE FITTING IN- 
SULATION 


All insulated fittings exposed to the weather shall 
be weatherproofed with two layers of asphalt 
mastic troweled to a smooth even finish. Fittings 
over 4” pipe size shall have a reinforcing mem 
brane of open-mesh glass fabric or 1” galvanized 
hex wire applied after the first layer of mastic 
is applied. The second layer shall be applied after 
the first is dry. Mastic and reinforcing membrane 
shall overlap the weatherproof jacket of the ad 
jacent pipe covering at least 3”. 


tA complete series of G-B Snap*On specifications has appeared in this publication in the past months. If you missed any of them and would like 
to have a complete set of G-B Snap+On specifications, simply write: 


- - yo ? f -~* =~ 
Vie bY 
“e ls\ L 
220 W. 10th St., Kansas City, Mo. 
Thermal and acoustical glass fiber insulations . 


. . Molded glass fiber pipe insulation . 


= 
GUSTIN ® 


atliiting Company 


Couplings and fittings for plain and grooved end pipe 
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s hot combustion gases, travels first 
urnace and then doubles back on the 
front of the furnace. The result is that 
iclosed in an envelope of hot gases 
bustion better than a refractory cham- 
sses enable 100°; combustion to take 
icles are completely consumed within 
xy no unburned material to be carried 
1o be cooled and deposited as soot. 
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1c soot-free hot gases, with fuel totally 
ike a third and final pass through the 
ere is only one tube pass the pressure 
The two-pass furnace arrangement 
nally generous combustion volume 
1 of primary heating surface exposed 
eat. Radiant heat transfer to the pri- 


mary surface is far more effective than convective heat 
transfer to secondary heating surfaces. The greater 
proportion of radiant heat transfer surface in the Petro- 
Pac design, therefore, provides more capacity per square 
foot of heating surface. This results in higher capacities 
and lower stack temperatures, because there is less heat 
remaining to be absorbed in the tubes. 

Another PetroPac advantage is this: since initial 
combustion is supported by an envelope of hot gases 
the combustion chamber does not require sidewall 
refractory. Furnace heat is absorbed directly into the 
water legs, with an enormous gain in heat transfer. 

Standby loss, the greatest fuel waster of all, is re- 
duced to almost nothing. This is due in part to the sealed 
combustion feature which prevents cold air infiltration, 
and partly to the elimination of boiler refractory with 
its large volume of stored heat which is ordinarily dis- 
sipated at relatively low temperatures during burner 
“off” periods. 


Cuts service costs. Total combustion cuts service costs 
drastically. Since there is no sidewall refractory, costly 
fire-box maintenance is also eliminated. 


w design for 
iring of oil, or gas, or 
nation 


led combustion — no chimney, 
-new PetroPac burner operates under 
t firebox pressure in a sealed combus- 
fore, no chimney draft is needed 
erates equally well with a chimney. 


itio — perfect combustion. All the 
‘total combustion are controlled with 
soth fuel and air are metered with 

The combustion chamber receives 
| air supply through the burner firing 
nnot intrude through firebox vents or 
ts, nor is the combustion process 
ies of natural draft. The exact amount 


of air insures an optimum fuel-air ratio for total combus- 
tion. The PetroPac flame starts clean and stays clean. 


No pulsation—steady, even flame. PetroPac’s unique 
burner head eliminates flame pulsation. A throbbing, 
puffing fire is not only a first-rate nuisance but a soot- 
producer and a waster of fuel. The PetroPac burner 
starts evenly and burns steadily. 


Unique design — high efficiency firing. The new de- 
sign PetroPac draft tube and firing head keeps the flame 
constant regardless of individual pressure and draft 
requirements. 

The oil phase of the burner achieves maximum effi- 
ciency because of the precise volume of air which is 
released just ahead of the oil feed nozzle. 

Multiple jets are used in the gas phase of the burner. 
As with oil, gas is discharged directly into the air stream 
but behind a vaned burner head. This provides a uniform 
mixture of air and gas a split second before both enter 
the combustion chamber. 
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4. THE PROBLEM — elimination of high heat loss i-»\ \ 
through refractory base, and standby loss through - j 
chimney. = {POI j 
THE SOLUTION—design a sealed combustion— — (A 
boiler. tp 3 

aut 


THE RESULT—New PetroPac sealed combus- 
tion design prevents leakage of cold air through 
access doors, vents and around refractory base; 
eliminates heat retaining, heat wasting brick base 
and firebox refractory, and makes ‘standby’ loss 
negligible. 


5. THE PROBLEM—stop periodic breakdown of 
maintenance-prone refractory sidewalls. 
THE SOLUTION—completely eliminate buck- 
ling, spalling refractory sidewalls. 
THE RESULT—PetroPac needs no refractory 
sidewalls—only an insulating refractory base 
which is virtually maintenance-free, and reflects 
radiant heat against the heat absorbing crown 
sheet. 

6. THE PROBLEM—modern commercial and in- 


dustrial construction often demands space-saving, 
low ceiling boiler rooms. 


THE SOLUTION—design a boiler without a high 
refractory-lined base. 

THE RESULT—PetroPac has reduced the height 
of the boiler base from three feet or more to only 
three inches by eliminating a refractory-lined base. 





7. THE PROBLEM—how to provide easy access to 
tubes and combustion chamber. 


THE SOLUTION—a boiler design that not only 
gives quick access to the tube bank but also pro- 
vides space for entering the furnace itself. 


THE RESULT—a boiler that has an opening be- 4} 
hind the tube cleanout door, giving access to the 
furnace. Entire flame area can be easily seen ! 
through glass observation door without break- -~<$—— ae 
ing seal. 
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For your files 
Complete data and 
specification sheets 


on all units. 


Price data 
Detailed price informa- 
tion on all sizes of 


generator units. 


Dealer opportunities 
Dealer franchises 


open in some areas. 
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Makers of quality heating and LAt 
power equipment since 1903 


3170 W. 106th Street, 
Cleveland 11, Ohio 


(In Canada, 80 Ward Street, 
Toronto, Ontario) 








Please send information 
as checked below: 


Specification sheets for my 
files. 

Information on models 
and prices. 


I am interested in a dealer 
- . cy 
franchise. 
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Complete, total combustion — before 

= State products of combustion enter the tubes — 
(In Canada, please place card in envelope and mail to is the key i Ke) the actiitelaceleli economy 
Petro, 80 Ward St., Toronto, Ontario) 
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specifications 


RATINGS 


UNIT NUMBER F PPF PPF PPF * 


1800 2100 2400 


, ified Outpu . 
Certifiec put MBTU/HR 2 2 2 1800 
Steam or Water 


Shortly 
Shortly 


Heating Surface sQ. FT. ; 236 
Firing Rate No, 2 Oil GPH 3, Be . 5.8 ‘ ° oJ 16.1 
Gas MBTU/HR 3 495 { 75 2250 

Burner Motor H. P. GAS 4 1-1/2 
OIL 1/ 1-1/2 


Available 
Available 


GAs -OIL | 1-1/2 


Standard equipment 


Steel firebox boiler mounted on refractory lined platform base. 
The steel jacket is lined with insulation and factory mounted 
Cleaning tools, cleaning and water conditioning compound are 
shipped with package 

STEAM TRIM—Pressure gauge, ASME Code safety valve, water 
gauge glass, pressure limit control and a low water cutoff 
WATER TRIM—Combination altitude-temperature pressure 
gauge, ASME Code relief valve, and temperature limit control 
OIL BURNER—Forced draft fan, M-H RA890E electronic com- 
bustion safeguard (stack switch optional on PPF 396, PPF 504 
and PPF 648), motor starting relay, (line starter % H.P. and 
larger) electric ignition with ignition transformer, two-stage 
300 psi fuel unit, and instantaneous cutoff solenoid oil valve 
GAS BURNER—Forced draft fan, M-H RA890E electronic com- 
bustion safeguard, motor starting relay, air flow safety switch, 
gas electric ignition assembly with 6,000 volt transformer, main 
and pilot gas pressure regulators, main and pilot manual shut 
off gas valves, main and pilot automatic gas valves, and manual 
on-off switch 

GAS-OIL BURNER—Same as gas burner plus gas-oil manual 
changeover switch, two-stage 300 psi oil unit with instantane- 
ous cutoff solenoid oil valve 


























DIMENSIONS 


MODEL NUMBER PPF PPF PPF PPF PPF PPF PPF PPF PPF 
504 648 792 1008 1260 1512 1800 2100 2400 


Boiler Width over Jacket : / , 2 41 41 44 
Boiler Length / 0 5/% 43 57 61 
Boiler Height f 6€ 
Overall Length 2 3 85 82 
Overall Width / 2 § 33 45 
Supply Height / 71 
Supply - 


Water Line 


69 


Shortly 
Shortly 


35 


25 


ailable 


Vent Height 2 / 3 3 4 48 


> 


Available 


Av 


K - Vent Diameter 

Supply Size 

Return Size 

Manifold Size** 3/4 1-1/4 1-1/4 1-1/2 


Gas 
Shipping Weight (Lbs. Approx.) 1300 1400 2000 2200 2600 3100 3500 3900 4400 


* American Standard Flange 
** Based on minimum of 5"" W.C., Gas Pressure and 1000 Btu Natural Gas. 


TANK (STORAGE) INSTANTANEOUS 


° a ° 
i Available Capacity 40-140" Rise Coil Clearance Coil Available Capacity 40-140 Rise Coil Clearance 
— on Gallon Per 3 Hours Tapping Req'd For ~ on Gallon Per 1 Hour Tapping | Req'd For 
_— Generator 180°F B.W. 212°F B.w. ‘Size Removal = Generator 180°F B.W. 212°F B.w. Size Removal 


PPF-324 thru PPF-1260 40 66 14' SIRTF PPF-324 thru PPF-1260 210 350 16’ 
100 17’ 82RTF PPF-324 thru PPF-1260 27 450 ' 23" 
15 84RTF PPF-324 thru PPF-1260 360 600 , 19" 
18" S5SRTF PPF-396 thru PPF-1260 450 750 , 25' 
27' S6RTF PPF-648 thru PPF-1260 600 1000 P 31 
33° 9IRTF PPF-792 thru PPF-1260 900 1500 P 4 
41" 162CTF PPF-1512 thru PPF-1800 210 350 : 28-1/2' 
49" 163CTF PPF-1512 thru PPF-1800 300 500 ; 30-1 
29-1/ 164CTF PPF-1512 thru PPF-1800 450 750 31-1 
30-1 165CTF PPF-1512 thru PPF-1800 600 1000 ; 37-1/ 
35-1 166CTF PPF-1512 thru PPF-1800 750 1250 41-1/2' 
41-1 167CTF PPF-1800 900 1500 46-1/2' 
47-1 
45-1/ 
51-1/ 


70RS 

71RS PPF-324 thru PPF-1260 60 

72RS PPF-324 thru PPF-1260 90 150 

73RS PPF-324 thru PPF-1260 120 200 

74RS PPF-324 thru PPF-1260 180 300 

75RS PPF-396 thru PPF-1260 240 400 

76RS PPF-792 thru PPF-1260 300 500 

77RS PPF-1008 thru PPF-1260 600 
PPF-1512 thru PPF-1800 : 415 
PPF-1512 thru PPF-1800 q 500 
PPF-1512 thru PPF-1800 700 
PPF-1512 thru PPF-1800 5 8300 
PPF-1800 1000 
PPF-1512 & PPF-1800 7 1200 2 
PPF-1800 1400 *2-1 


2 


eee ee 2 22 2 oS 


* Male pipe thread, all others are female pipe threaa. 


NN WN NN 


nw 


Specifications in this folder were in effect at the time of printing. Petro reserves the right to discontinue 
models at any time, or change specifications or design, without notice and without incurring obligation. 


Form No. 3687 Copyright 1961 by PETRO, Cleveland 11, Ohio Printed in U.S.A. 











you'll want to know... 


Battelle Scientists Report on Oxygen Recovery 


System for Astronauts and Atmospheric lons 


A MAJOR STEP in developing a sys- 


tem to convert an astronaut’s 
breath into oxygen and a compre- 
hensive report on the subject of 
atmospheric ions were presented 
last month at the annual meeting 
of the Institute of Environmental 
Sciences. Responsible for the pres- 
entations were four scientists from 


the Battelle Memorial Institute. 


Oxygen Recovery System 


Dr. John F. Foster and Justin 
S. MeNulty have 


working prototype of a device that 


developed a 


converts carbon dioxide into wa- 
ter and carbon. The machine is 
designed to operate on space voy- 
ages as long as three years. The 
developers said that this is one 
part of a complete oxygen recoyv- 
ery system which consists of a 
device to recover exhaled carbon 
dioxide from the cabin of a space 
vehicle; the device just developed ; 
and a device to electrolyze the wa- 
ter into oxygen and hydrogen. 
Space and weight limitations on 


very long voyages would make it 


impossible to carry all the neces- 
sary oxygen in tanks or in the 
form of a chemical compound. 
Breathable oxygen must be recov- 
ered from the carbon dioxide ex- 
haled in the breath of the as- 
tronauts, unless some _ alternate 
solution is found. 

The Battelle apparatus uses an 
adaptation of the well-known proc- 
ess formerly used to manufacture 
fuel gas from coals. Carbon diox- 
ide, fed in at a rate of 500 cc per 
min, reacts with hydrogen over a 
heated 


(a combination of steel wool and 


iron-containing catalyst 
iron oxide pellets) to produce wa- 
ter vapor and solid carbon. 

The condensed water vapor will 
be fed to an electrolytic cell (now 
Battelle ) 
where it will be broken down into 


under development at 


breathable oxygen and hydrogen. 
The hydrogen will be used to react 
with more carbon dioxide. The 
solid carbon will be removed from 
the reactor every two or three days 
and discarded. 

The engineering prototype is 


less than 5 ft high, occupies about 
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2 sq ft of floor space, and weighs 
about 200 lb. Redesign of the ap- 
paratus prior to its use in a space 
probe is expected to increase the 
conversion rate and capacity while 


cutting the weight substantially. 


Atmospheric Ions 


Astronauts might be faced with 
the problem of concentrated doses 
of atmospheric ions, according to 
Dr. Howard G. Schutz and Rich- 
ard A. Duffee of Battelle. Atmos- 
pheric ions tiny particles and 
gas molecules with positive or 
negative electrical charges may 
significantly affect human behav- 
ior in space vehicles, nuclear sub- 
marines, and even in everyday 
situations, the men said. 

There is no question that the 
ions do affect human behavior. 
The unpredictable factor is the 
amount of this effect and the ion 
polarity responsible for the 
change. The scientists said that 
further research is needed to in- 
vestigate the process by which 


ions affect the human body: con- 











you'll want 
to know 





ditions under which effects occur; 
and means by which ions may be 
used advantageously. 

The astronaut and the subma- 
riner may be exposed to ion con- 
centrations considerably higher 
than normal, and the effects of this 
increased ion concentration may 
be enhanced by other invironmen- 
tal factors such as acceleration 
stress. In addition, in the past dec- 
ade, nuclear testing and the in- 


creasing use of high-voltage elec- 


trical equipment has tended to 
raise the amount of ions in the 


atmosphere of our, living and work- 


ing spaces. Thus, the control of air 
ions may prove to be important 
in maintaining an optimal envi- 
ronment, not only in space cap- 
sules but also in homes and busi- 
ness establishments. 

lons are produced in the lower 
atmosphere principally by natu- 
rally radioactive materials in the 
earth’s surface or in the air, and 
by cosmic radiation. Other natu- 
rally occurring sources include 
falling 


combustion. 


water spray, and 
Electrical 
of the atmosphere have long been 


snow, 


propert ies 


blamed for the irritablility and 


depression felt by people exposed 
to winds such at the sirocco of 
the Mediterranean, the foehn of 
Switzerland, and the chinook of 
the Pacific Northwest. 

Among the man-made sources 
of ions are combustion processes, 
high-voltage discharges, nuclear 
tests, and electrical equipment. For 
experimental purposes ions can be 
produced and controlled by hot 
wires, X-rays, radioisotopes, high- 
voltage discharges, and ultraviolet 
photoionization. 

Schutz and Duffee’s report re- 
viewed the work of a number of 
research groups which have 
studied the effects of air ions on 


Continued on page 226 


U.S. — Research Team Develops 
Thermoelectric Air Conditioned Suit 


A SELF-CONTAINED air conditioned 
suit that keeps the wearer com- 
fortable in outside temperatures 
from 10 to 135 F has been de- 
veloped for the U.S. Navy. The 
suit is an experimental model for 
testing the possibility of air con- 
ditioned attire for military person- 
nel. 

Heating or cooling of the suit 
is accomplished by thermoelectric- 
ity—a refrigeration technique that 
eliminates the need for conven- 
tional moving apparatus. Cooling 
is accomplished by passing an 
electric current through thermo- 
electric couples made of semi- 
conductor materials. Reversing the 
current causes the materials to 
heat instead of cool. Temperature 
control is automatic, maintaining 
80 F inside the garment. 

Completely airtight, the suit is 
made of an insulated aluminum- 
coated fabric. Air for breathing is 
supplied through a face mask con- 
nected to the side of the suit hel- 
met, where incoming air is heated 
or cooled by a small heat ex- 
changer. 
current 


During cooling, the 


flow through the elements causes 


one end of the thermoelectric 
couples to cool, thus lowering the 
temperature of the heat exchanger 
on the inside of the suit. The heat 
removed from the cool side flows 
through the thermoelectric ele- 
ments to the hot-side heat ex- 
changer, from which it is dumped 
to the atmosphere by a small fan. 
Another fan, mounted on the same 
shaft, circulates the cool air with- 


in the suit. During heating of the 


THE 135 F heat of this test chamber 
melts butter, but does not affect com- 
fort of man holding it 


Heating, Piping & Air Conditioning, May 1961 


suit, the functions of the two heat 
exchangers are reversed, accord- 
ing to the Westinghouse Electric 
Corp. 

The only moving parts in the 
suit’s entire air conditioning sys- 
tem are two small fans that cir- 
culate and distribute the condi- 
tioned air around the wearer. Bat- 
teries permit the suit to be in- 
dependent of any power source 


for one hour. 


AN air conditioning unit that both 
heats and cools is fitted into the back 
of new Navy suit 





Plant's Bonding Resin Dust Problem 
Solved with Electronic Air Cleaner 


Heat. humidity and resin dust 


posed unusual air conditioning 
problems at the Fuller-Merriam 
abrasives plant in West Haven, 
Conn. Because of the sticky bond- 
ing agents used in grinding-wheel 
manufacture, a conventional ai! 
conditioning system _ wouldn't 
work. Yet air 


necessary for 


conditioning was 
adequate quality- 
control. 

Fuller-Merriam manufactures a 
complete range of industrial grind- 
ing wheels and segments. Depend- 
ing on the wheel type, aluminum 
oxide or silicon carbide is mixed 
with phenolic resins or vitrified 
bonding agents. Some of the abra- 
sives and resins are finer than 
powdered sugar. When these in- 
eredients were stirred, the mixing 


bowls became dust bowls. 


Quality-Control Problem 


Bad as the choking dust was. it 
was only part of the problem. 
Heat from nearby baking ovens 


and humidity which partially 
cured the bonding agents. caused 
a sticky coating on hands and ma- 
chines. Worse. the heat and hu- 
miditvy had a deleterious effect on 
wheel quality. Big 500 ton presses 
formed the mixture into “green” 
wheels, which were stored in the 
mixing room before being baked. 
The humidity reacted with the 
resins, prematurely beginning the 
curing process and adversely af- 
fecting finished wheel quality. Re- 
sult: too many wheels failed to 
meet high standards. 

To maintain proper quality con- 
trol, it was decided to air condi- 
tion the mixing room, holding 
temperature and humidity within 
closely controlled limits. But a 
conventional air conditioning sys- 
tem would be severely limited in 
heating 


the mixing room. The 


coils would act like baking ovens, 


DUST SPOT method checks electronic air cleaner efficiencies 


transforming the sticky resin dust 
in the air to a hard glasslike coat- 
ing that would insulate the coils. 
On the wet cooling coils, the resin 


powder would react with the mois- 
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ture, making a thick soggy glue- 
like coating. Result: no heat trans- 
fer on either the heating or cool- 
ing coils, and no air conditioning. 


The problem was solved by in- 











you'll want 
to know 





stalling an electronic air cleaner 
ahead of the air conditioning sys- 
tem, according to Minneapolis- 
Honeywell Regulator Co. This re- 
moves the resin dust before it 
reaches the coils, and_ virtually 
eliminates dust in the room. 

The air is recirculated, with 
only 5 to 10 percent makeup air 


brought in to replace interior air 


lost through the doors and win- 
dows. Since this air has already 
been heated or cooled, only a 
small amount of additional heat- 
ing or cooling is needed. Instead 
120,000 Btu per 
180,000 Btu 


per hr furnace is able to supply 


of requiring a 


hr heating unit, a 


the heating needs. 
Improved quality control was 
achieved, as were several other 


benefits. Because the room was 
cleaner, maintenance requirements 
were reduced. The men _ feel 


healthier and morale is higher. 


Lockwood Greene Engineers 
Elect J. Robert Potter 
President and Treasurer 


J. Ropert Porter = has _ been 
elected president and treasurer of 
Lockwood Greene Engineers, Inc. 


He succeeds William J. 


president and treasurer since 1954, 


Heiser, 
who has been elected chairman 
of the board. Samuel B. Lincoln, 
former board chairman, has been 
named honorary chairman of the 
board and remains a company di- 


rector. 


Lithium Chloride Units, 350 Ton Compressor 
And Small Reservoir Team Up To Cool Office Building 


Coo.ine the general office build- 
ing of the Tennessee Coal & Iron 
Div., Fairfield, Ala., has been ac- 
complished by using four lithium 
chloride urits, a 350 ton compres- 
sor, and the cool water of a near- 
by reservoir. The structure is part 
of a complex that involves fully 
integrated steel operations — from 
raw-material mining to manufac- 
ture of finished products. 

The TCI division of the United 
States Steel Co. produces sheet 
steel, tin plate, wire, structural 
steel, and other products. More 
than 100.000 people derive their 
livelihood from its mines, mills, 
and offices. 

The general office building is 
four stories high and a block and 
a_ half Total area of the 
building is 315,000 sq ft, with to- 
tal space of more than 4 million 
cu ft. 2500 


equipped with stainless steel solar 


long. 


Some windows 
shades provide natural lighting. 
On the top of the building is a 
penthouse cafeteria accommodat- 
ing 450 people. The year around 
air conditioning has individual 
office thermostatic control, accord- 
ing to Fred FE. Dick, design engi- 
neer for the Surface Combustion 


Div., Midland-Ross Corp. 


The cooling system uses 80 per- 


cent outside air and 20 percent 
return air. The return air is taken 
from the machine room plenum. 
Outside air is first passed through 
cleanable filters. 

The air then goes to four washer 
units where it is ‘sprayed with a 
solution of lithium chloride. The 
washer units take in air up to 
125 grains of moisture per |b of 
air and reduce this to 26 grains. 
The four units supply 70,000 cfm 
of dry air at 72 F. 

Thirty-four 


throughout the building provide 


secondary units 


aftercooling using water from 


TCs reservoir. Ideally, the water 
should be 52 F or lower. The water 
upon the 


temperature depends 


level in the reservoir and upon 
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the nature of the prec eding winter. 
If conditions are such that the 
water needs cooling, a 350 ton re- 
frigeration unit in the basement 
is used for this purpose. 
Accumulated moisture in the 


lithium chloride solution is _re- 
moved by passing about 10 or 15 
percent of the solution over steam 
coils. As it is heated, the water 
evaporates, and then the solution 
flows back into the washer. 

The density of the solution and 
its temperature are regulated by 
automatic controls in the washer 
units. These units are served by 
two regenerators. 

The System is designed to keep 
air at 45 percent relative humid- 


ity at a temperature of 78 F. 





THE ANSWER TO 
CORROSION PROBLEMS 





WHAT IS VAN-COR? Van-Cor is rigid unplasticized 
polyvinyl chloride. Available in two types: Van-Cor 1— 
Normal Impact and Van-Cor 2—High Impact. 


ADVANTAGES OF VAN-COR-—Van-Cor is highly jojmanee svRiPS 
resistant to corrosion by hundreds of industrial acids 
and alkalies. Van-Cor is light in weight (% that of 
aluminum). Van-Cor has high tensile strength and low 
flow resistance. Van-Cor is easily installed because it 
can be formed, machined, threaded and welded. For connecting PVC stock by solvent welding. 90° join- 


ing strips for corners, H strips for a single plane. For 
sheet gauges of %", %6", 4”. 10 ft. lengths. 
VAN-COR BAR STOCK 
cy Round bars, 4" thru 2” diam. in 
y S, 10 ft. lengths. 2%" thru 4” in 5 ft. 
es lengths. Hexagonal bars, 46" thru 
2” in 10 ft. lengths. 


VAN-COR PIPE— Diameter sizes from %" thru 12”. Avail- 
able in 10 ft. or 20 ft. lengths. 























O99 


VAN-COR FITTINGS — Sizes from \%”" thru 12”. Includes: 
threaded fittings, socket fittings, flanged fittings, belled 
fittings and special fittings. 


VAN-COR VALVES 


Sizes from %" thru 3”. Types in- 
clude diaphragm valves, plug valves, 
lift check valves, ball check valves, 
ball valves, and Walworth “Y” 
globe valves. 


VAN-COR CUSTOM FABRICATIONS 
Colonial will fabricate to your specifications hoods, tanks, 
ducts, tank linings, etc. 


OTHER FORMS —Van-Cor is also available in Welding 
Rods, Bolts and Nuts, Extruded Seamless Duct, Fabricated 
VAN-COR SHEETS Duct, and Custom Extrusions. 
Thicknesses range from V2" thru 2”. 
Sheet stock size is 48” x 96”. Trans- 


ial order. 
parent on specia order r VAN-COR CATALOG 


Request complete catalog containing de- 
’ tailed specifications, diagrams, flow charts, 
VAN-COR EXTRUDED chemical resistance tables and installa- 
90° ANGLES tion data. 
Sizes: 14" x 1%" x %6" and 2” x 2” Engi . , . 
nee I 
x 4". 10 ft. lengths. ngineering Service Available 
* * * * 
TUFTITE” PVC pipe is unaffected by sewage or harmful 
soil conditions. Will not break in storage, installation 
or use. Roots cannot penetrate Tuftite’s bonded joints. COLONIAL PLASTICS MFG. CO. 
Lightweight; easily installed. Tuftite is available Plain 
or Perforated, 2” thru 6” diam., 10’ or 20’ lengths. Tuftite 2685 EAST 79TH STREET « CLEVELAND 4, OHIO 
fittings are also available. 


NDUSTRIAL DIVISION OF 


Subsidiary of the Van Dorn Iron Works Co 
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So easy to use... 
so hard to abuse! 


Bend it... bang it... bury it under tons of concrete! 
Rugged Wheeling CW Steel Pipe takes such torture 
in stride. Then keeps on taking it long after most 
other pipe has failed! 





Long experience under a wide range of conditions 
has proved that Wheeling Pipe has the strength and 
dependability needed for economical service and con- 
tinued safe use for years to come. 

Wheeling Pipe can withstand amazing abuse. 
That’s because it makes full use of steel’s inherent 
strength and dimensional stability . . . and it’s always 
produced under exacting American quality standards. 

It’s easy to use and handle, too. Made of uniform 
steel — Wheeling Pipe has even wall thicknesses and 
accurate circumferences. So this rugged pipe cuts 
easily... bends smoothly . . . welds surely. 

Ask your Wheeling man about Wheel- 
ing CW Steel Pipe, both black and gal- 
vanized. Or write to Wheeling Steel 
Corporation, Wheeling, West Virginia. 





WHY WHEELING STEEL PIPE IS FIRST CHOICE! 


¢ Lowest cost with durability * Threads smoothly, cleanly 


ALWAYS INSIST ON PIPE MADE IN THE USA! 





« Strength unexcelled for safety + Sound joints, welded or coupled 
¢ Formable — bends readily ¢ Grades, finishes for all purposes 
¢ Weldable — easily, strongly ¢ Available everywhere from stock 








WHEELING STEEL CORPORATION - IT’S WHEELING STEEL! 


District Sales Offices at Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Detroit, Houston, New York, Philadelphia, St. Louis, San Francisco, Wheeling 
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Youll solve more 
with Trane Central 





Here’s why TRANE Climate Changers solve more difficult 
application, installation and maintenance problems: 


@ Compactness. Substantially reduced dimensions solve 
problems of limited installation space while maintain- 
ing top performance. 

® More sizes. For efficient application flexibility, there 
are 14 sizes in the Standard (draw-through) type, and 
13 sizes in the Multi-Zone double duct (blow-through) 
type. Each type covers the range of 6 to 63 sq. ft. 
coil face area. 

@ Reliable ratings. TRANE Climate Changers are fully 
tested and accurately rated as complete assemblies. 
®@ Exclusive one-inch O.D. tube non-freeze steam coil. Pro- 
vides uniform leaving air temperature over full face 
area of coil down to 6 per cent of full loading. 


Advanced engineering features 
assure high performance of 
Trane Coils! 


The TRANE Sigma-Flo Fin design increases heat 
transfer efficiency. Casing design reduces over-all di- 
mensions, eliminates air by-passing the coil, minimizes 
moisture carry-over on dehumidifying coil. Heating 
coils feature a non-freeze design with one-inch O.D. 
tubes as standard. The cooling coil line features an 
all-purpose coil, a completely drainable coil, a com- 
pletely cleanable coil and a direct expansion coil. 


@ Exclusive Multi-Zone damper design provides positive 
all-round seal for both hot and cold decks to elimi- 
nate leakage. 


@ Life-lubricated ball bearings prevent start-up damage 
due to improper on-the-job lubrication procedures. 
Eliminates time-consuming lubrication maintenance. 


@ improved mixing box and damper design assures com- 
plete mixing of outside and return air, eliminates 
stratification. 


@ Complete fan assembly electronically balanced in unit 
before shipment, assures unit will operate without 
vibration. 


Sigma-Flo Fins have S-shaped contours to assure 
uniform air turbulence over the total fin. The result is 
high heat transfer efficiency. Tubes are mechanically 
expanded into wide fin collars to provide a permanent 
solderless bond. 


These advanced engineering features are yours 
in standard TRANE Coils—priced competitively with 
conventional coils! Ask your nearby TRANE Sales 
Office for complete facts on these coils—and about 
the cooling coil selection method (exclusive with 
TRANE) that saves time, assures unparalleled pin- 
point accuracy! 





air handling problems 
Station Climate Changers! 


Superior versatility. Unmatched flexibility. 
Wider range of sizes. And, an advanced 
coil design, exclusive with Trane! 


Here is the latest advance in central station air types, in a widened range of capacities from 
conditioners: TRANE Climate Changers, with 1,200 to 47,000 cfm. 
exclusive engineering features, quality built Ratings for consistent and accurate perform- 
throughout. These units are highly compact, ance of TRANE Climate Changers have been 
have unequaled versatility; and there are over established after nearly 30,000 man hours of 
100 standard units to enable you to meet the engineering, research and testing. 
exact requirements of any job more accurately. The Climate Changer fan assembly is elec- 
You can select TRANE Climate Changer tronically balanced before shipment to provide 
units, step-by-step, to meet the most exacting greater protection against vibration. 
job specifications. The result is a system of Next time you’re planning a job calling for 
perfectly matched components to meet your a central station unit, ask your nearby TRANE 
specific air conditioning requirements. There Sales Office for complete facts on the Climate 
are draw-through and Multi-Zone models— Changer line. Or, if you prefer, write directly to 
available in both medium and low-pressure TRANE, La Crosse, Wisconsin. 





For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 


OMPANY, LA CROSSE. W . RANTON MFG. DIV RANTON, PA. © CLARKSVILLE MFG. DIV., 
FFICES 


THE TRANE 
CLARKSVILLE, TENN. ©TRANE COMPANY OF CANADA MIT RON 


Type N steam coil, non-freeze de- Type W all-purpose water cooling coil, from 
sign, with one-inch O.D. tubes that return end. Rugged cast-iron headers with 
provide uniform temperature dis- hydrodynamic design provide most efficient 
tribution across coil face. Positive flow distribution, assure uniform distribution 
protection against freeze-up. to all tubes and minimum pressure drop. 


e) 
t+ 


New Sigma-Flo Fin features wavy design that improves heat transfer 
efficiency, results in more compact design. Fins, die-formed in 
multiple stages, provide accurate tube fits and fin bonding spacing. 
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CALL ON Pils rom 


ENGINEERING 


ET CEL 


Wouldn't you like to have years of research and development experience put to work on 
your cooling tower problems? Then call on PHILLIPS...the cooling tower manufacturer 
with this wealth of experience... plus the technical ability to apply it to your particular 
case. No problem too big...none too small. And when PHILLIPS designs a CUSTOM 
ENGINEERED COOLING TOWER for your particular problem...rest assured it will be 
the most efficient and most economical solution possible. 
No wonder each year more and more specifications call for 


PHILLIPS CUSTOM ENGINEERED COOLING TOWERS 





EVERY STEP CUSTOM ENGINEERED 








CASINGS 
Selection of material to fit Architectural treatment and 
surrounding conditions. 


BASINS 

Redwood, stainless steel, galvanized steel, carbon steel 

up to and including 4” thickness with any desired coat- 

rived reinforced concrete basins supported on steel 
eams. 


DISTRIBUTION SYSTEM 
Spray nozzle type or open Weir gravitational type system. 


FANS 


Multi-blade, adjustable propeller type fan in cast alu- 
minum, stainless steel or Monel. Either direct driven fan 
in small sizes or indirect right angle worm gear drives. 


FILL 


Redwood or pressure treated Douglas Fir. Slip-fit, self- 
supporting for easy removal for interior maintenance. 


FRAMEWORK 
Hot dipped galvanized structural steel .250” minimum 
thickness. Redwood or pressure treated Douglas Fir. 
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GIMBEL’S DEPARTMENT STORE, New York City 
Consulting Engineer: Charles S. Leopold, Philadelphia, Pa. 


i 
1 | 
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another problem solved by jilips 


CUSTOM ENGINEERED 
COOLING TOWERS 


the problem: 

To provide a cooling tower as free from main- 
tenance as possible and yet perform efficiently 
in the limited area. 


the solution: 

PHILLIPS CUSTOM ENGINEERED COOLING 
TOWER with ‘‘Dual-Airstream’’ design, modi- 
fied to provide accessibility under fill. Hot 
dipped galvanized framework field-coated with 
butyl rubber to further improve service life. 
Walkways provided at two levels for easy in- 
spection and maintenance. 


result: 

A trouble-free cooling tower that provides maxi- 
mum efficiency for one of the world’s largest 
department stores. 
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SPECIAL FEATURES ON ALL TOWERS 


Corrosion Resistant Hardware. Aluminum or Stainless 
Steel Fans. Nailless Redwood Filling Removable at Tower 
Base. Nailless Three-Pass Redwood Eliminators. Remov- 
able Louvers. 


WRITE FOR LITERATURE 


oling Tower Co., Inc. 


220 DUPONT ST., BROOKLYN 22, W. Y. 











DIVIDEND ENGINEERING 


PROJECTS IMPORTANT SAVINGS. EXAMPLE: $16,870 SAVED IN 
_INITIAL COST. $4,753 SAVED IN ANNUAL OPERATING EXPENSE 


Dividend Engineering is a new, quick method of pinpointing insulation specifications that can pro- 
ject significant savings in initial and operating costs. The example shown illustrates how this system 
works: roof insulation is increased from one to three inches; wall insulation from one to two inches. 
Fiberglast Shading Fabrics are specified for windows. Results: extra insulation cost is $42,000. But 
it effects a $16,870 saving in initial equipment, plus a projected annual operating savings of $4,753... 
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DIVIDEND ENGINEERING 
DOLLAR SAVING PROPOSAL 


Dividend 
Original Engineering 
Specifications Specifications 
(ittustrated) 


Cost of Heating 




















& Cooling Equipment.......$189,450 $130,580 
Savings. . : $ 58,870 
Additional Construction 
Cost... ae edi’ $ 42,000 
Net Savings on 
Initial Costs... .. ...$ 16,870 
Projected Annual 
Operating Costs . ... $ 64,222 $ 59,469 
Savings on Operating 
Costs, per year $ 4,753 
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a high return on the initial investment. Such savings make the production and comfort benefits 
of year-’round air conditioning an economic possibility for more and more industrial and commer- 
cial structures ... Let us demonstrate Dividend Engineering on one of your current projects. Contact 
your local Fiberglas representative, or write Owens-Corning Fiberglas Corporation, Industrial & 
Commercial Division, 717 Fifth Avenue, New York 22, New York. 
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TWO-STORY RESEARCH CENTER—PHILADELPHIA VICINITY—HEATED AND COOLED 

- Original specification: Roof area, 150,000 sq. ft. One inch Fiberglas Roof 
nas ana ee Sy nhenen insulation. Wall area, 16,000 sq. ft. opaque, with one inch Fiberglas Wall In- 
sulation. 24,000 sq. ft. glazed, with conventional shading. Total, 40,000 sq. ft. 


*4 service Owens-Corning will provide to demonstrate to builders, designers, management and financial groups that opti- 
mum use of Fiberglas materials can result in reduced initial and operating costs and improved building performance. 


rR 


OWENS-CORNING RESEARCH pioneers in making things better with Fiberglas FKIBERGLAS 


tr. m4. (REG. U.S. PAT. OFF.) O-C. F. CORP, 
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America’s Newest Compact 


Reliance has incorporated all other Duty Master 


Here is how the Reliance D-5000 design shrinks, 
cools and quiets 125-2000 hp. motors. 


This new, great cubic design gives you more 
horsepower in less space . . . actually the frame 
dimensions that held 150 hp. now contain 300 hp. 
There is better heat dissipation from the frame 
itself. Air flows easily through the entire grilled 
end areas .. . exhausting through long, protected 
slots at the sides and bottom. New fingerless 
ducted rotor design also means considerably 
better cooling than any other previous motor. 
Noise level is held to a minimum. 


plus features into this motor. . . ball or sleeve 
bearings, special lubrication design, drip or 
splash-proof and complete open motor protection 
in its insulation characteristics. The Reliance 
Duty Master is built up to 2,000 horsepower; 
the D-5000, available now, runs from 125 
t» 300 hp. 


The Reliance Sales Engineer that serves you 
is anxious to tell you the full story of this 
new Duty Master. Call him. He’s in the Yellow 


Pages. 


BUILDERS OF THE TOOLS OF AUTOMATION 





ONE SELF-CONTAINED, COMPACT POWER PACKAGE. This 
MASTER GEARMOTOR has been operating outdoors for 5 years 
regardless of weather. It has no exposed high speed couplings, no 
V-belts, chains or sprockets. Engineering and assembly costs are 
reduced. You can simplify installations and save space with vertical, 
horizontal and flange mountings; output shaft over, under, left or 
right. Ratings 1/8 to 125 hp. in right angle, parallel or in combination. 
Right angle ratios are available up to 96:1; parallel 120:1. Bulletin 
A-1684. 


CONTOUR EPOXY-COATED TO ELIMINATE 
ENCAPSULATION CRACKING. New RELI- 
ANCE ENCAPSULATED MOTOR ... gives you 
positive protection from dust, dirt, acid and water. 
Unlike other heavy molded coatings, stator windings 
are vacuum-impregnated with epoxy resin at a 
uniform thickness, follow the contour of the wind- 
ings. You get maximum flexibility, tensile and bond 
strength, plus quicker cooling . . . all vital to 
superior motor performance. Bulletin B-2108. 


INFINITELY VARIABLE OUTPUT SPEEDS 
AT LOW COST. REEVES MOTODRIVES, shown 


here powering this 4-position drilling and boring 





machine, are used extensively for hundreds of 
production needs. Horsepower ratings from \ to 
40, speeds from 1.71 to 4660 rpm. Speed variation 
ranges from 2:1 to 10:1. Available in hundreds of 
space-saving assemblies . . . with manual, remote or 
automatic process control (Airtrol). Bulletin M 592. 


TOTAL SERVICE is an integral part of every Reliance product, from 
engineering and start-up assistance to maintenance and renewal parts. 
The photo shown here is typical of a Reliance Service Engineer’s on- 
the-job availability—for maintenance and consultation on knotty 
problems. Every Reliance Sales Engineering Office and Distribution 
Center — nationwide — gives you the attention and experience neces- 
sary to assure the top performance you expect from the Reliance 


equipment you buy. 





RELIAN i INGINEERIRG CO” © 


Dept. 365A, CLEVELAND 17, OHIO Canadian Division: Toronto, Ont. 





WARM AIR HEATERS 
FOR LARGE BUILDINGS 


Trinity Lutheran Church, Lowden, lowa, heated with an oil-fired Campbell 8000 series heater. 
Architect, The Griffith Co., Fort Dodge, lowa; Heating Contractor, Lowden Plumbing and Heating 


ECONOMY AND FLEXIBILITY 


Campbell Warm Air Heaters deliver the maxi- 


mum in economy and flexibility for church heat- 
ing. Low in first cost, easy to install, and remark- 
ably economical to operate. They provide fast 
heat delivery, are extremely quiet, and easily 
adaptable for summer air conditioning. On your 
next church heating job, build your plans around 
a Campbell Heater. 


MANUFACTURERS’ AGENTS 


We have some attractive openings 
for men calling on heating contrac- 
tors and architects. 

5 ~ pial r 


bi * oe a mot ober 
cogs | ME CAMPBELL 


HEATING COMPANY 


Des Moines 17, lowa 


Heating, Piping & Air Conditioning, May 1961] 





You get more value 
for the same dollar— 
in the NEW 
Bulletin '709 

line of starters! 


SIZE 00 


ALLEN BRADLEY a 


J 


This new line of Allen-Bradley motor control will change 
every idea you have had about starter size, performance, 
and life. The small size—especially in the higher ratings 
—is startling. Yet rating for rating the operating life and 
reliability have been increased many times. Built into 
each of the seven sizes of this new Allen-Bradley line is 
an ability to interrupt tremendous currents and to operate 
year in and year out for many millions of operations with- 
out trouble or maintenance. 

The new Bulletin 709 starters are just as advanced in 
appearance as they are in performance. All seven sizes 
have an aristocratic styling and a distinctive family like- SIZE 5 
ness. Brooks Stevens, famous industrial designer, has 
given the enclosures such an attractive, modern style that 
these new starters will prove a distinct sales asset on any Note the compactness of both the smallest and 
machine or installation. largest starter in the new Bulletin 709 line. 

Why not write today for more information on this Ratings up to 100 hp, 220 v; 200 hp, 440-550 v. 
revolutionary new line of Allen-Bradley Bulletin 709 
quality across-the-line motor starters? 








BULLETIN 712 

Size 1 combination 

starter with fused dis- 
connect switch 








BULLETIN 715 
Size 1 across-the-line, 
multi-speed starter with 

overload relays 


* BULLETIN 713 
Size 1 combination 
starter with circuit 

breaker 


BULLETIN 717 
Size 2 multi-speed 
starter with circuit 

breaker 


BULLETIN 705 
Size 2 across-the-line Size 1 reversing starter 
reversing starter with with fused disconnect 

overload relays switch 


BULLETIN 706 


BULLETIN 702 


Size 3 three-pole, a-c 
solenoid contactor 





Pygmies in Size 


Giants in Performance— 


the NEW Allen-Bradley 
Across-the-Line Starters! 


This new line of across-the-line motor starters is the result of over 
30 years of experience and leadership in the motor control field. 

While retaining the simple solenoid principle—with only ONE 
moving part—these starters are completely new in every way. 
They are amazingly small in size—yet test after test has proved 
they will not only outperform but also outlast any starter now on 
the market. They are good for many millions of trouble free opera- 
tions. All have scores of design refinements that make them easier 
to install and maintain. All are available in the smart new enclo- 
sures designed by Brooks Stevens. They make a beautiful addi- 
tion to any machine or control installation. 

You'll want to get the complete story about these truly revolu- 
tionary new across-the-line starters. Write for new Publication 6100. 


BULLETIN 709 


This popular across-the-line solenoid 
starter shows the new Size 2 con- 
struction. Note the white interior and 
generous wiring space. Bulletin 709 
starters are available, in the new 
construction, in seven sizes—Sizes 00 
to 5, with a maximum rating of 100 
hp, 220 v; 200 hp, 440-550 v. 


ALLEN -BRADLEY 


{ NEMA 


QUALITY 
MOTOR 
CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 





Now available 


Copper Tube (Type L) 
for Air Conditioning 
and Refrigeration 


Cleaned, 
Dried, 
Capped, 
Color-Coded, 
Marked ACR. 


This new Anaconda product is avail- 
able in 20-foot straight lengths, hard 
temper, in standard nominal sizes from 
14” through 6”. The color of stripes and 
lettering is blue, consistent with the color 
code for Type L. The caps are yellow for 
quick identification. 

Anaconda also now offers a broader range of 
sizes of Copper Refrigeration Tube in coils—dehy- 
drated, ends sealed, and uniformly soft temper. 
Anaconda Refrigeration Tube is available now in 

sizes from 4" O.D. through 15,” O.D. 


When you order copper tube from your wholesaler 
be sure to specify Anaconda ACR Tube, Anaconda 
Refrigeration Tube and Anaconda Fittings, products of 

Anaconda American Brass Co., Waterbury 20, Conn.  go29 1 


® 


COPPER TUBE AND FITTINGS 


Anaconda American Brass Company 
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<IDMORE “‘VC” CONDENSATIC 


4 


You can meet your exacting needs in heating pumps with Skidmore. 
For quiet, dependable operation, a Skidmore Pump combines the 
latest features in centrifugal pump design with a minimum of space 
requirements and a wide range of selectivity. Designed to return 
condensate to the boiler or other points . .. pump unit operates free 


TYPE CCVS—DUPLEX of any close-clearances, assuring longer operational periods without 
Bulletin No. 21-C 


cost for service or maintenance. 


B i 


VACUUM PUMP TYPE TM TYPE HS 
Bulletin No. 9-B Bulletin No. 17 Bulletin No. 14-B 





cn 


A SKIDMORE CORPORATION, ST. JOSEPH, MICHIGAN 
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WOOD'S NEW SVS" DRIVES 
WONT FREEZE OR STICK... 
NO LUBRICATION IS NEEDED 


... because Wood's “SV5" Veriable Svea Ses re an 
i lars which securely clamp sheave parts | ebomermtgy 
eT cs ee and freezing as well as acd need for lubrication 


0OD'S "SVS" DRIVES ARI 
ON CAPACITIES FROM 1 


Wood's stationary control, variable speed drives, including SVS types, 
are available in capacities from fractional to over 300 hp using conven- 
tional v-belts. Wide range VPS types are 


available in capacities from 1 to 20 hp. 


Write for BULLETIN 6102. ; 
T. B. WOOD'S SONS COMPANY . CHAMBERSBURG, PENNSYLVANIA 
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At Presque Isle, Maine... 
AND EVERY PART OF THE COUNTRY... 


THERMAL EQUIPMENT DELIVERS COMFORT 


Consulting Engineers: Richard D. Kimball Co., Boston 
Thermal Agent: A. H. Anderson Co., Boston 


A few of the other hospitals using Thermal equipment: 








oe 
HORIZONTAL CENTRAL PLANT 


Gould Memorial Hospital in Presque Isle, Maine, 
uses Thermal units for its dependable air conditioning 
and ventilating system. 


Used in a growing number of hospitals and all types 
of buildings, from air terminals to zoos, the quality 
and dependability of Thermal equipment brings com- 
fort to occupants, satisfaction to owners, and confi- 
dence to architects and engineers. 


The Thermal line of finer air conditioning and venti- 
lating equipment is one of the most comprehensive 
on the market. 


Complete details on Thermal equipment that you can 
specify with confidence are available. 


NAME 


Henry County Hospital 

Jackson Hospital 

Park View Memorial Hospital 
Jackson Memorial Hospital 
Mercy Hospital 

Cloverleaf Hospital 

Augustana Hospital 

Cushing Memorial Hospital 
Our Lady of the Lake Hospital 
Southern Baptist Hospital 

Van Buren Hospital 

Medfield State Hospital 
Midway Hospital 

Mounds Park Hospital 
Jefferson Davis Memorial Hospital 
Cedar County Memorial Hospital 
St. Elizabeth Hospital 
Charlotte Memorial Hospital 
Lea County Hospital 

Anadarko Hospital 

Haskell County Hospital 
Hillcrest Memorial Hospital 
Columbia Hospital 

Roper Hospital 

Spohn Hospital 

Cook Memorial Hospital 
Hermann Hospital 

Memorial Hospital 

Mercy Hospital 

Tuberculosis Hospital 


LOCATION 


Abbeville, Ala. 
Montgomery, Ala. 
Arlington, Calif. 
Miami, Fla. 

Miami, Fila. 

Miami, Fla. 
Chicago, Ill. 
Leavenworth, Kan. 
Baton Rouge, La. 
New Orleans, La. 
Van Buren, Maine 
Medfield, Mass. 
St. Paul, Minn. 

St. Paul, Minn. 
Natchez, Miss. 
Eldorado Springs, Mo. 
Lincoln, Nebraska 
Charlotte, N. C. 
Hobbs, New Mexico 
Anadarko, Okla. 
Stigler, Okla. 
Tulsa, Okla. 
Pittsburgh, Pa. 
Charleston, S. C. 
Corpus Christi, Texas 
Ft. Worth, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 


Institute for Rehabilitation & Research Houston, Texas 
(Plus a number of government operated hospitals) 


Quality Products Since 1945 
New! Condensed 6 
page, 2 color brochure THERMAL ENGINEERING 
briefly describes the / CORPORATION 


Thermal line. Write for 
your copy. 2605 W. DALLAS °* P. O. BOX 13254 
HOUSTON 19, TEXAS 








AGENTS IN PRINCIPAL CITIES 


Heating, Piping & Air Conditioning, May 1961 








wlinitiin 





NAN 


SY 
wl il 


» eon 


NMC 


Impressive main entrance to Chicago's 

Exposition Center, magnificent new mecca for 
exhibitors and conventioneers. Inset, 

right, shows one arrangement of the many Dorex filters. 
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996 DOREX AIR RECOVERY FILTERS SAVE 
800 TONS OF AIR CONDITIONING CAPACITY 


...and provide relief from the irritant-heavy atmosphere of shows, conventions, exhibits 


In the new 34 million dollar Exposition Center at McCormick Place, 996 high efficiency Dorex 

activated carbon filters—the largest installation of its kind in the world—purge recirculated air of irritants 
and purify it for sanitary re-use in the Center's vast air conditioning system. 

But from the Center's profitable-operation point of view, Dorex air recovery is even more important 
Serving 350,000 square feet of exhibition space, the filter system will have almost one million 

cfm recirculated through it... representing a saving of 800 tons of air conditioning capacity at an 
installed cost of approximately $360 per ton, for a total saving of over $300,000! And further tremendous 
Savings in operating costs will be realized! 

Thirty years of research, development, &nd application, plus a systematic replacement service 

that ensures the continuous effective operation of every installation, make Dorex the best method of 
AIR RECOVERY and ODOR CONTROL. 


Representatives in principal cities. 
Write for detailed information. 


ENGINEERING 
CORPORATION 


CONNOR ENGINEERING CORPORATION  ##=« QIOP@Ke 


DANBURY @ CONNECTICUT air recovery 


... the most experienced professionals in air recovery and purification. 
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POWELL MAKES IT A SIMPLE MATTER 


To find the right valve, just call Powell. It’s that 
simple, since Powell offers the world’s largest 
variety of industrial valves for virtually any flow 
control problem ... such as handling water, oil, gas, 
air, steam and corrosive fluids. 


What's more, you don’t have to wonder about Powell 


ya 


I 15th ¥ 


es 


performance. It’s built-in through sound engineer- 
ing, development, materials and workmanship. 


So, remember, finding the right valve can be a simple 
matter when you specify Powell Valves. For further 
information, call your nearby Powell Valve Distributor 
(there’s one in every major city), or write us direct. 


wv 


ee 
oe 


ear of manufacturing industrial valves for the free world 


POWELL DEPENDABLE VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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LUXURY APARTMENTS SECURE YEAR-ROUND HEATING 


COMFORT WITH EASILY 


INSTALLED WEATHER- 


COMPENSATING SARCOTHERM HEATING CONTROL SYSTEM 


This is the Diplomat, a prestige address in Long 
Island’s Forest Hills. Its Sarcotherm Weather-Com- 
pensating Heating Control System provides tenants 
with comfortable temperatures throughout the heating 
season, regardless of outside weather. In projects like 
this, perfection must extend to every area of living 
comfort, and Sarcotherm systems assure the necessary 
accuracy and reliability, with no installation problems. 

Precisely calculated valve orifices, with plates brazed 
in, at the factory, insure proper distribution of sub 
atmospheric steam, even in mild weather. Sarcotherm 
Continuous Flow Modulating Steam Control Valves, 
factory-calibrated, meter steam to provide proper heat 
by reacting not only to outside temperatures, but to 
changes in wind velocity and solar radiation. The com- 
plete programming operation is handled by a Master 


Control Panel which automatically regulates cycles for 
daytime and nighttime operation and quick morning 
heat-up. 

The Diplomat control system was easy to install 
rapidly, for several good reasons. Sarcotherm supplied 
custom-made detailed drawings, tagged every com- 
ponent, and keyed every part to the drawings. Sarco- 
therm engineers provided supervision throughout the 
job and made final system adjustment through start-up. 

When you call in Sarcotherm on any major heating 
control problem, you get a custom-planned solution 
based on wide ranging experience. Sarcotherm takes 
undivided responsibility for quality components inte- 
grated into a reliable control system. It will pay you 
to deal with Sarcotherm. First step: Write for com- 
plete literature. 5790 


FOR COMPLETE CONTROL SYSTEM CATALOG write Sarcotherm Controls, Inc., 635 Madison Avenue, New York 22, N.Y. 
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SARCOTHERM- CONTROLS, 
AN AFFILIATE /F SARCO COMPANY. INC 
é MADISON AVENUE, NEW YORK 22 
PLANT: BETHLEHEM, PA 


INC., 


N.Y 





cs. 
Trap supply lines to provide 
dry steam to heaters. 
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Tips on Trapping Unit Heaters 
for Full Output and Low Maintenance 


e If unit heaters are clean and the 
steam supply and return lines are 
adequate, their performance will 
depend entirely upon the steam 
trapping. Here are some trapping 
pointers to insure plenty of heat 
when it is needed: 


1.Trap supply lines to take care of con- 
densate formed by radiation loss. 


2. Use one trap for each heater. Two 
or more heaters drained bya single 
trap will fail to deliver maximum 
btu output. 


3. Size traps properly. Many a unit 
heater is handicapped by a trap 


860 Series for 
low pressure 
heating service. 


lacking adequate condensate and 
air handling capacity. The few 
dollars extra for larger traps insure 
fast heatup, full output and free- 
dom from coil corrosion. 


4. Install traps correctly. Put trap be- 
low and close to heater. Install a 
bypass around the trap if the heat- 
er must be kept in operation at all 
times. A shut-off valve in the 
discharge line facilitates trap in- 
spection. Use of check valves and 
strainers is dependent upon piping 
conditions and the traps used. 

5. Protect against PRV failure where 
freezing could oceur. Sometimes 


GS ft 


\ ZS 
800 Series, No. 801, 


side inlet, side inlet, 
side outlet, bottom outlet. 


880 Series, 
integral 
strainer. 


heaters supplied with reduced 
pressure steam are installed where 
freezing could occur if traps failed 
to open. In this case select traps 
that will open at maximum steam 
supply pressure and still have ade- 
quate capacity at reduced pressure. 


FREE ON REQUEST—COMPLETE 
INFORMATION on the above points, 
diagrams, selection data, tables and 
additional recommendations are con- 
tained in Armstrong Bulletin No. 252. 
Also includes BTU output ratings for 
all models of 30 makes of unit heaters. 
Call your local Armstrong Factory 
Representative or write direct. * 


v fo 


200 Series, Forged Steel Series 
bottom inlet, for high pressures, 
top ovtlet, high temperatures. 





TRING | 
MRS Wap 
Book an | 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 
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ARMSTRONG MACHINE WORKS 
8746 Maple Street, Three Rivers, Michigan 


‘See Our Catalog in Sweets Industrial Construction File"’ 





NOW! 
PRE-ARETE 
FACTORY LININGS 
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Five Yea ars 


UNCONDITIONALLY WITHOUT QUALIFICATION 


SABLE 


a 
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The Pre-Krete factory-installed lining you specify today will be in perfect condition in 1966 
. or P-K will repair or replace it free of charge! This new five-year unconditional, un-prorated 
guarantee covers materials and labor. It applies to all factory lined P-K storage water heaters. 
« After five years? Pre-Krete cures in hot water, gets better as it ages. Chances are it will last 
almost indefinitely. « A Pre-Krete rust- and corrosion-resistant hydraulic cement lining doubles 
the life of a plain steel heater, yet costs only slightly more. Special additives make the 4” coating 
extra durable. It doesn’t chip, crack or flake even at temperatures up to 900°F. And, there 
are no weak spots or “holidays”, because Pre-Krete is always uniform —a result of precision 
blending. Maintenance costs, of course, are lowered appreciably. « P-K Pre-Krete lined storage 
water heaters are economical to buy, install and operate. * Designs are advanced in concept 
and fabrication techniques meet all ASME 
specifications. * We'll gladly send you our 
descriptive catalog and more information. ge ff K | | y 
Write Patterson-Kelley Co., Inc., 35 a erson (a>) e e€ 
Burson Street, East Stroudsburg, Penna. Water Heater Division 
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DON’T COMPARE 


insul-fil 


WITH ANY OTHER FILL-TYPE INSULATION! 


insul -fil Is A Reinforced Hydrocarbon Fill 





There's a big difference — a tre- 
mendous difference between Insul-fil 
and all other fill-type insulations for 
underground piping. Only Insul-fil 
has the exclusive patented perlite 
filler that eliminates flow. Insul-fil 
installations have proven themselves 
by standing up under all kinds of con- 
ditions where other fill-type insula- 
tions have failed. 

It is a well-known fact that bitu- 
mens will flow when subjected to heat 
or pressure. Even hard bitumens 
which do not flow will crack when cool. 

But Insul-fil, with its perlite filler, 
is completely different and infinitely 
more efficient in thermal stability and 
insulation value. It provides greater 
structural stability even when used at 
maximum temperatures. 


Perlite Aggregate In INSUL-FIL 
Makes All The Difference 


A unique combination of high soften- 
ing point petroleum asphalt blended 
with coated inorganic perlite, Insul- 
fil provides far greater insulation 
value than any unfilled asphalt. 
Perlite, made from a volcanic rock 
which has been crushed, screened and 
expanded at a very high temperature, 
is composed of glass-like beads or 
perls. Each perl contains a maze of 
“sealed” dead air cells which give 
Insul-fil its light density and high 
insulation value. The patented proc- 
ess, developed for waterproofing the 
perlite, makes Insul-fil far superior 
in water resistance. In addition, 
another exclusive Insul-fil develop- 
ment is priming of pipe with Primer 
=7591, which provides continuous 
adhesion of Insul-fil to pipe, speeds 
consolidation, and gives positive pro- 
tection against corrosion by galvanic 
action. 


70 


INSUL-FIL Most Effective 
Of All Fill-Type Insulations 
For Underground Piping 


Field installations and all types of 
conclusive testing prove Insul-fil by 
far more effective in insulation value. 

After Insul-fil is installed and heat 
is introduced into the lines, the Insul- 
fil is formed into a homogeneous 
consolidated mass consisting of a 
small plastic area of varying thick- 
ness at the pipe wall, an accompany- 
ing sintered area, and in the lower 
temperature range an area of un- 
sintered material immediately ad- 
jacent to the soil. 

Unlike the 100% asphalts, Insul-fil 
does not crack and craze from thermal 
shock when the heat is turned on or off 
and therefore does not provide access 
for water to the pipe. It is during the 
critical shut down period of spring 
and summer when cold pipe is espe- 
cially subject to corrosion that Insul- 
fil is so highly water resistant. 





COMPARATIVE CONDUCTIVITY VALUES 


THERMAL CONDUCTIVITY 


200 300 
MEAN TEMPERATURE F 











Yes! There’s a big difference be- 
tween Insul-fil and all other fill-type 
insulations for underground piping. 


INSUL-FIL Most Economical 
Of All Fill-Type Insulations 
For Underground Piping 


Dn Comparative cost analysis be- 
tween Insul-fil and other types of 
underground conduit proves Insul-fil 
in place costs substantially less. 


2 — Insul-fil weighs 30‘ less than 
other materials, and therefore costs 
less to ship, less to handle, less to 
install. 


3 — Insul-fil is simple to install. The 
material is all in one package 

2 cubic feet weighing approx. 57 lbs. 
Insul-fil Primer supplied free of cost 
is applied to the surface of the pipe. 
The loose Insul-fil is poured from the 
bag around the piping to be insulated, 
well prodded and tamped, then the 
trench is backfilled. As simple as that. 
Heat introduced into the system 
forms the conduit. Thus labor for in- 
stalling Insul-fil requires no special 
skill. The application is a simple, one 
trade operation. 


Insul-fil keeps on saving you 
money, with its effective control of 
heat loss and pipe corrosion, eliminat- 
ing maintenance. Field changes in the 
installation of Insul-fil underground 
systems can be made easily, without 
changes in the material or its appli- 
cation. 

Yes! There’s a big difference be- 
tween Insul-fil and all other fill-type 
insulations for underground piping. 
FREE: 40-page Technical Data Book, 
complete with engineering drawings, 
heat loss curves, and installation 
specifications. 


insul-fil COMPANY, INC. 


DIVISION OF: MIRACLE ADHESIVES CORPORATION 
250 PETTIT AVENUE, BELLMORE, LONG ISLAND, N. Y. 
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”“Super-Flex” 
Acme-Hamilton 
Air Conditioning Hose 


Acme-Hamilton Manufacturing Corporation the most progressive mechanical rubber goods manu- 
facturer today now brings you ‘“‘Super-Flex” Air Conditioning hose. A Flexible duct designed for 
general air conditioning use, this new hose is made of a flame-proofed fabric, neoprene impreg- 
nated and hard vinyl coated. A Galvanized coated reinforcement of high tensile steel wire, 
permits long bends without sagging. Double ply construction provides extra durability. 


Made to meet NBFU standards for flexible ducting, Pamphlet 90A. Improved design reduces 
friction loss and improved noise dampening. Available in ten foot lengths, up to 6 

inch. Larger sizes available on special order. Write for more information and samples 

today about this amazing new hose. Dept. MK-AC-8. 


Acme Hamilton Agents inquiries invited. 


MANUFACTURING CORPORATION, TRENTON 3, N. J. 
Industrial and Automotive Rubber Products Since 1870 


ATLANTA e CHICAGO e DETROIT e HOUSTON e SAN FRANCISCO e INDIANAPOLIS 
NEW YORK e SEATTLE e MILWAUKEE e PITTSBURGH e SALT LAKE CITY *« LOS ANGELES 
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Ol aisier-qaralee cciislelsicclaie 
at a Glance... 


the Moisture and Liquid indicator with the single dot that shows how dry the refrigerant is... 
and the full view sight glass that lets you see if the system is fully charged. 


Check these SeesAll advantages too... 


One indicator with the same color change for 
Refrigerants 12, 22, 40 and 500. Color change 
points for each refrigerant reliably and accur- 
ately calibrated in parts per million of moisture 
content. Color changes are reversible and easily 
distinguished ...dark green indicates dry, and 


bright yellow wet. The largest, crystal clear, 


Get Peak Performance on every installation... 


full view sight glass. Color indicator protected 
from discoloration and dirt in the system. 
Disassembly not required for installation. 
Double gasket at sight glass assures a positive 
leakproof joint. Double duty plastic cap keeps 
dirt and curiosity out. By-pass kits available for 
economical installation on large liquid lines. 


make 


Sporlan See*Alls a must on your next order. See your Sporlan Wholesaler and 
ask him to show you the SeesAll line, or write for bulletin 70-10. 


%" and 134" ODF 
sweat models 


jlable 
availab 
now 





amr | 
SPORLAN VALVE COMPANY 


E 7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 
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Every time a ¥ 
compressor unit | 
kicks on... 


ANACONDA VIBRATION ELIMINATORS 
PROTECT YOUR REPUTATION AS A CONTRACTOR 


Most flexible connectors look alike. But that doesn't 


necessarily mean that they perform alike. They 


don't. 


For the tough job of controlling vibration in air 
conditioning and refrigeration systems, Anaconda 
Vibration Eliminators are made of true tin bronze. 
Tin bronze provides the tensile and fatigue strength 
needed—soaking up high stresses for millions of 
cycles. 

There are copper-zine alloys, often misnamed 
bronzes, which have nowhere the strength and 


fatigue properties of true tin bronzes. And you can t 


iudge by metal color or the word “bronze.” 
juag : 


So, to protect your investment, alw ays insist on 
Anaconda VE’s and true tin bronze! Look for the 
name “Anaconda” right on the ferrule. VE’s are 
recognized by Underwriters Laboratories, Inc., 
under File SA2585. For a descriptive folder, write: 
Anaconda Metal Hose, P.O. Box 791, Waterbury 20, 
Conn. In Canada: Anaconda American Brass Ltd., 


New Toronto, Ontario. 


IBRATION 
LIMINATORS 





‘BUFFALO’ TYPE PCHB ZONE CONTROL CABINETS 


For multi-zone or dual-duct high-pressure air 
conditioning systems up to 8” w.g., they incor- 
porate all features of Type PCB Cabinets plus 
efficient type BL Fan Section, vertical or hori- 
zontal discharge models to meet your space 
requirements. No need for an expensive dis- 
charge elbow. Flexible neoprene connection 
isolates fan section. 


‘BUFFALO’ TYPE PCB ZONE CONTROL CABINETS 


Designed for your low pressure requirements, > a LOW-PRESSURE 


they feature mixed flow, backward curved type 
fans for stable performance characteristics and 
vibration-free operation. Unique coil section 
with angular coil mounting provides maximum 
coil face area within minimum headroom and 
length. Write today for Bulletin AC-220. 


‘BUFFALO’ OFFERS YOU BOTH IN QUALITY ZONE CONDITIONING 


bladed BL Fan for full stability across the range with 
maximum efficiency and low noise level. 


Here’s a selection of proven zone conditioning cabi- 
nets to meet the pressure requirements of all your 


systems! Both have quality ‘Buffalo’ features avail- © Zone openings individually factory-sized for correct 
CFM distribution—no worry about sizing problems on 
the job—heavy-gauge dampers, stainless steel blade 


®@ The famous, exclusive ‘Buffalo’ backward curved _journals. 


able in no other cabinets: 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


4 ‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps ‘ Squier Machinery 
> | Equipment punch, shear, bend, slit, notch , 4f to handle most liquids and to process sugar cane, coffee 
to move, heat, cool, dehumidify and cope for production 6) —] slurries under a variety and rice. Special processing 


ond clean air and other gases * s) of plant maintenance of conditions machinery for chemicals. 
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easy to fu rn : The longest time in the world can 
be the time it takes to close a 
valve ... when you have to close it in a hurry. The sure, easy quarter 
turn closure of Rockwell-Nordstrom valves saves seconds, even min- 
utes. And you'll save hours of maintenance time on seat replacement 
with the Rockwell-Nordstrom’s sealant system, which replaces the 
valve’s seat from outside. The longer life of these valves—six, eight, 
even ten times ordinary types—saves days of replacement labor. Add 
up these times, multiply by the valves in your plant, then again by your 
labor rate: the result may amaze you. We'll be happy to send you 
complete information. 


ROCKWELL- Nordstrom VALVES 


another fine product by & 


ROCKWELL 





Write to: Please send me Bulletin V-618. 


Rockwell Manufacturing Company 
110 E N. Lexington Ave., 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 
Box 1040, Montreal, Quebec Street 
Rockwell International, S.A. 
81 Rue de la Servette . . 

; Cit Zone____State 
Geneva, Switzerland . wp - 











WHY YOU SHOULD SPECIFY 


nels Dodge Copper 
Refrigeration Tube 


The Famous Mine-to-Market 
Quality Line! 








>] COLOR-CODED ACR TUBE. Phelps Dodge 

«i ACR tube is specially cleaned for refrigeration 
use. Extra-long coded end caps are your 
assurance of factory-clean tube at job site. Tube 
is color coded ‘‘ACR” for your protection. 


FINEST QUALITY CONTROL. Phelps Dodge 

refrigeration tube is carefully controlled for 
quality throughout fabrication, rigorously tested 
before being packaged to assure finest tube 
properties and lasting quality in service. 


NEW P-D PAK CARTON. Reel-type design 
eJ of convenient new carton allows tube 
to be rolled or paid out quickly on job. 
Color-coded identification tape seals carton 
for protection, makes opening easy. 


Quality tube sold the quality way—through authorized refrigeration wholesalers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


New York, N.Y. ¢ 


Los Angeles, Calif 
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Vapor DRUM MODULATIC water tube boiler 


World’s Most Compact Heat and Power Package 


200 BHP in only 40 sq. ft. 

This pocket-sized power package hits the right note with 
engineers everywhere. It’s compact, efficient...takes only 
5’ x 8’ of floor space. Costs less to install...delivered com- 
pletely assembled, wired, pre-tested; needs no special 
foundation, fits through plant doors, can be installed in 
any unused corner or aisle. Costs less to operate... modu- 
lating controls produce steam only “on demand,” save 
fuel. Full steam pressure in 5 minutes from cold start. 


Our requirements are: 


BHP REQUIRED 


Please rush me your free bulletins on Modulatic Water Tube Boilers. 


Ends early-morning shift to fire-up. Fully automatic, 
push-button operation. Most flexible...multiple-unit in- 
stallations meet widely-varying, or peak-load steam 
requirements. Single, coordinating control cuts individ- 
ual units on or off as steam demand varies. Easiest to 
maintain...all parts are readily accessible. Sizes: 20 to 
200 hp; 0-15, 5-150 psi steam pressure; 670,000 6,690,000 
btu/hr. Burns oil, gas, or both fuels. Meets all codes 


Send for free literature: 
SSSHCSSSSSSSSSSSSSSSSSSESSSESESESEeseeeseeesese 


VAPOR HEATING CORPORATION, Dept. 21-€ 
80 E. Jackson Bivd., Chicago 4, Illinois 


SAFETY VALVE SETTING NAME 


MINIMUM STEAM LOAD TITLE 
MAX. STEAM LOAD FIRM 
ADDRESS 


TYPE OF FUEL_ CITY, ZONE, STATE 


SASSHEHSSSHSSSSSSSHSHSSSSSSSSSSSHSHSHSHSSHSSSSHSSSSSHSSSHSSSSSSHSHSHSSSSSSESESESESESHESESESSSESESHEESESESOSESSESSESESSE 


STEAM PRESSURE 


SS eeeeceeeeeeeeeeeeeeeee 
Seeeeeeeeoeeeeeseoeeeses 
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FLINTKOTE 


Refractory 





Im’? VAN -PACKER « 
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wet” Industrial Stacks 





New insulated thimble simplifies the 
design of Van-Packer stack installation 


Counter 
Flashing 








Details of flashing assembly for Underwriters’ 





Laboratories listed installation of Van-Packer ® 


Model HT Industrial Stack. Insulated thimble 
installs at zero-inches clearance to combustibles at 
roof opening. In sizes for 8 Van-Packer diameters. 


A new insulated thimble and new 
flashing and counter flashing for 
Van-Packer factory-built refractory 
industrial stacks now let you design 
indoor installations with far less 
clearance to combustibles than pre- 
viously required at the roof for a 
UL-listed installation. 


The new components have earned 
a new Underwriters’ Laboratories 
listing for the Van-Packer Model HT 
stack — the only UL-listed stack for 
commercial and industrial incinera- 
tors, boilers and furnaces. The 
insulated thimble installs at zero- 
inches clearance to combustibles, 
reducing actual clearance between 
the stack section and combustible 
roof from the 18” previously required 
by Underwriters’ Laboratories to 3 
inches. In non-combustible construc- 
tion the thimble is not required be- 
cause only a 4” clearance is necessary. 


The new insulated thimble, flash- 
ing and counter flashing are avail- 
able in appropriate sizes for each of 
the eight inner diameters in which 
the Van-Packer stack is offered: 10, 
12, 15, 18, 21, 24, 30 and 36 inches. 
The new components may also be 
used with the Van-Packer Model 
BF Stack (not UL-listed). Both 
models are factory-built in 3-foot 
cylindrical refractory sections en- 


INSPECTED 
[ Van-Packer Model HT Smokestack 


cased in aluminized steel. They can 
be installed inside or outside on con- 
crete or brick pier foundations, or 
they can be floor-supported, wall- 
supported, or superimposed directly 
on the incinerator or boiler. Van- 
Packer stacks cost about the same 
as steel stacks for comparable appli- 
cations, yet outlast steel an average 
of three times. The stack provides 
high draft and requires no painting. 


Van-Packer stack section makes 
ideal breeching for any stack 


There’s no need to design special 
breechings for Van-Packer Industrial 


Stack installations — or for use with 
any other type of stack. In those 
cases where the stack is not supef- 
imposed directly on the boiler or 
incinerator, simply specify that the 
breeching is to be made with a Van- 
Packer stack section. 


Van-Packer Model HT tee sec- 
tions have a refractory projection for 
the breeching connection, with the 
opening equal to the inner diameter 
of the stack. A Van-Packer straight 
section with equal I.D. is easily 
joined to the projection to complete 
the breeching. The stack and breech- 
ing withstand temperatures up to 
1800°F, or up to 2000°F for occa- 
sional brief periods of forced firing. 
Breechings for other Van-Packer 
stack models may be similarly made. 


For full data on Van-Packer 
Stacks, write for Bulletin IS-49. 


For residential use, specify the 
Van-Packer all-fuel chimney — 


Here’s a low-cost, factory-built tile 
lined residential chimney that’s safe 
and attractive. Specify either metal 
or asbestos-cement housing with em- 
bossed brick design. Choice of four 
non-fade brick colors: red, white, 
buff and gray. Factory-built 2-foot 
flue sections have 54-inch fire clay 
tile liner, 3-inch vermiculite-concrete 
insulating wall, and asbestos-cement 
outer jacket. Van-Packer chimney is 
UL-listed for all fuels, is safe for in- 
cinerators. Write for Bulletin RS-1. 


SX VAN PACKER 


FLINTKOTE 


The Flintkote Company 


Manufacturers of Diversified Products for Home and Industry 
30 Rockefeller Plaza, New York 20, N. Y. Phone: Plaza 7-5500 

In the West: Pioneer Division, The Flintkote Company, P. O. Box 2218, Terminal Annex, Los Angeles, Calif. 
In Toronto, Ontario: The Flintkote Company of Canada, Ltd. 
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Basic Safety Controls for Low Pressure 
Steam Boilers —Answers all safety control 
problems that arise in low pressure steam field. 
The full story of correct hook-up and proper 


wiring in simple statements and clear diagrams. 


Basic Safety Controls for Hot Water Space 
Heating Boilers —Companion piece to “steam” 
book opposite. Correct solution of all safety 
control problems in the area of hot water space 
heating boilers. 


MeDonnell Flow Switches — Points out the 
almost endless uses of flow switches for safety 
control and automatic control. Covers details 
of construction, service ranges, applications. 


FOUR 


How-to-do-it 


BOOKS 


Bulletins that make a basic contribution toward 
getting the results that every contractor or engineer 
wants... 


...safer operation 
..-more efficient operation 
-..automatic operation 


Read the brief descriptions of these booklets. Use 
the coupon to request any or all of them. Yours for 
the asking. 


Special Applications of M¢Donnell Products 
—Twenty-one case studies of simple control 
problems that can turn up almost anywhere. Each 
case suggests others. Liquid level and flow control 
problems are clearly defined and met. 


MCDONNELL & MILLER, Inc. 
3500 N. Spaulding Ave., Chicago 18, Ill. 


Coupon Brings Them 


Send bulletin (or bulletins) checked: 

[} Steam Booklet, L-711 (1) Hot Water Companion Booklet, P-30-C 
C) Flow Switch Bulletin, FSA C) Special Application Booklet, ERS-A 
Company 
Address 








BOILER WATER FEEDERS * LOW WATER FUEL CUT- 
OFFS* PUMP CONTROLLERS * RELIEF VALVES* FLOW 
SWITCHES * RELATED LIQUID LEVEL CONTROLS 
FOR TANKS, STILLS, AIR CONDITIONING SYSTEMS 


» City, Zone, State 


By 








Mail to: MeDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 





IN TUBING—Nothing Beats Copper! 
IN COPPER—Nothing Beats 


READING: 


COPPER REFRIGERATION TUBE 


For = a a Ideal in 
COPPER WATER TUBE . ri aa 


Specify q a... a Refrigeration 
“ , , £4 $ oo \\\ 
READING “LEKTRONEAL”® y,OhUm™ = Air Conditioning 


Gauge Lines 
Soft coil 


in protective Te - Bottled Gas 
RED BRASS & COPPER PIPE pe , Installations 
THREADLESS COPPER PIPE ‘ (ff Automotive 
COPPER DRAINAGE TUBE Assemblies 


Specify READI 
Pp Yy NG Crimped ends seal 
out moisture and dirt 


Features ® 99.90% Pure Deoxidized Copper. 
Thoroughly Dehydrated and Sealed at the Mill 


Specify MACKENZIE WALTON before Packaging. 
Product of MACKENZIE WALTON CORP.* Immaculately Clean Inside Surface, thanks to Most 


F Modern Production and Exhaustive Inspection. 
Long Term Dependable Service under Most Rigid 

FINNED COPPER TUBE Requirements. 

Specify READI-FIN® Uniform Softness for Easy and Inexpensive 


Product of READI-FIN MFG. CO., INC” Binding. 
Send for Complete 


Catalog 


A DIVISION OF PROGRESS MANUFACTURING CO., INC 
EMPIRE STATE BUILDING, NEW YORK i, N. Y. «© PLANT: READING, PA. 
Other Divisions of Progress Manufacturing Co., Inc. 
READING METALS REFINING CORP., Ontelaunee Twp., Berks Co., Pa. 
READI-FIN MFG. CO., Inc., Reading, Pa. »« MACKENZIE WALTON CORP., Pawtucket, R. |. 
Distribution Depots: 

READING, PA. CHICAGO, ILL., 305 W. 3lst St. DALLAS, TEXAS, 9000 Sovereign Row 
WOODSIDE, L. I., N. Y., 57-17 Northern Blvd, CLEVELAND, OHIO, 1562 E. 55th St. HOUSTON, TEXAS, 1121 Rothwell St. 
PHILADELPHIA, PA., 921 No. Penn St. NEW ORLEANS, LA., 1102 St. Thomas St. OAKLAND, CALIF., 410 Hegenberger Rd. 
ATLANTA, GA., 690 Murphy Ave., S.W., Unit 5, Bidg. B DENVER, COLO., 2635 Walnut St, LOS ANGELES, CALIF., 120 No. Santa Fe Ave. 


COMPLETELY INTEGRATED QUALITY CONTROL,FROM OUR OWN REFINERY TO OUR OWN DISTRIBUTION DEPOTS 
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TACO Stocks your Custom-Built Pumps! 





That’s right. By specifying any standard TACO “LP” 
pump, with its many options, you can actually order a 
custom-designed, single stage centrifugal pump to pre- 
cisely meet your requirements! 

For Hospital applications, for example, specify any 
standard “LP” with sleeve bearings and quiet motor. For 
industrial applications merely specify the same “‘LP”’ 
with ball bearings and a regular motor. 

And, just as easily, you can specify an “LP”’, base- 
mounted or close-coupled . . . with mechanical seals or 
stuffing boxes, with or without cooling jackets . . . shafts 
or shaft sleeves in stainless steel and so on. What’s more, 
every “LP” provides many extras, such as advanced de- 
sign throttle bushing, oil slinger ring lubrication, center- 


line discharge and many more. Get complete specifica- 
tions ... specify “LP’’. All products in the broad TACO 
line are “efficiency engineered” to provide maximum per- 
formance and economy on all your installations. Write 
TACO HEATERS, INCORPORATED, 1160 Cranston Street, 
Cranston 9, R. I. 


I ae 


—— 
Maco 


EFFICIENCY ENG/INEERED PRODUCTS 





Complete ductwork system of new Humble Oil Building is... 


GUARDED BY GALVANIZED STEEL 


When this handsome Humble Oil office building in Houston, 
Texas, is finished in 1962, it will be the tallest building 
west of the Mississippi River. All 44 floors will be served 
by galvanized steel ductwork. That’s 700 tons of skin-tight 
zine-coated steel—a combination of tough durability and 
excellent corrosion protection with the broadest economy 
east or west of the Mississippi River. Galvanized steel’s 
economy starts with fabrication, continues with erection 
and installation and is perpetuated in what little mainte- 
nance is required after that. 


MIDWEST STEEL 


Portage, Indiana 


WEIRKOTE® IN PARTICULAR!—That’s the choice of 
Mr. Harold W. Looney, owner of Looney’s of Texas, Inc., 
sheet metal contractor, for all 700 tons of ductwork in 
this new building. To the inherent strength of steel—to its 
economy, versatility and advantageously low expansion 

contraction rate —Weirkote adds flawless fabrication and 
long-lasting corrosion protection. Chip-free, crack-free, 
peel-free Weirkote is manufactured by two National Steel 
divisions, Weirton Steel and Midwest Steel. Write Weirton 
Steel Company, Weirton, West Virginia, for further details. 


a —_ 


Zs 


® 


WEIRTON STEEL 


Weirton, West Virginia 


divisions of 
NATIONAL STEEL CORPORATION 





Don't settle for less than 








b 3 Complete Package — Unit Responsibility 
If you settle for less, you may find yourself playing that old 
army game known as ‘‘passing the buck”’. 

® Shipped Complete after Fire-Testing 


The tests of a prototype won't prove the performance of 
YOUR unit. . . and factory-fire-testing ‘‘gets the bugs out’’ 
at the factory . . . not in your boiler room. 


*» More than 80% Thermal Efficiency 


You'll be pleasantly reminded of its efficiency and operating 
economy every time you pay a fuel bill. 


s Full 5 Sq. Ft. of Heating Surface per Bhp. 


Ample heating surface combined with 4-pass design 
produces those high efficiencies without strain. 


* Integrated Induced Draft 


It's quieter. It's safer. It's cleaner. Instead of forcing soot 
into your boiler room, it sucks it out. 


Fire-Tube and Water-Tube PACKAGED BOILERS 


for STEAM or HOT WATER 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N. Y. 
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ie, | 
: Speci] Y all lhese fecures HOW 
and avotd wishing you had baler 


when YOU 
buy a 
boiler 


Because boilers are generally purchased 
or specified by executives acting for their 
corporations, or consulting engineers who 
are acting for their clients; the men who 
buy boilers seldom sign the checks which 
pay for them. 


To these men, upon whom falls the 
responsibility of spending someone else’s 
money, Superior’s many engineered fea- 
tures make the purchase of a boiler a 
sound investment. 


s Simple Installation is Economical 


Requires no tall expensive chimney, no special foundation 
other than a floor which will support its weight. 


E is Heavy-duty, Rugged Construction 


Check its weight. It’s heavier . . . built for that long-lived 
operation which generates owner satisfaction. 


fi Built to fire Oil, Gas, or Both 


Designed for any liquid or gaseous fuel, and supplied with 
burners and controls to suit your own operations. 


& Ideal for Battery Operation 


Where load demand fluctuates widely, battery installations 
provide wide flexibility at maximum operating economy. 


For condensed data describing the World’s Most Complete 
Line of Packaged Boilers, write today for Catalog S 14 


TERIOR. 


PACKAGED BOILERS 





FREE 


SPECIAL OFFER 
FROM 


TWCON IKE: 
THE SHIRT 
OFF HIS 
BACK 


Mods abe 


For buying Ucon® Refrigerants in 
125-Iib. and 145-Ib. cylinde 


With the big season coming yp 
up on refrigerants 
cylinderg.¢ 


P brass dust cap on the valve 

ylinder of Ucon Refrigerants (125-lb. 

muers Of Ucon Refrigerant 22, too), you'll find a 
Ucon IKE Seal. Simply mail two of these seals, together 
with your name, and the name of your wholesaler on your 
company letterhead to: Ucon Ike, P.O. Box 1010, Grand 


, New York 17, N. Y. Applications must 
Hostmarked no later than April 30th, and no earlier 
than April 1, 1961. And don’t forget to include your shirt 
size! (Small, Medium, Large or Extra-Large.) While 
you’re at it, any comments you’d care to include on the 
Ucon Refrigerants line will be most welcome. As soon as 
we hear from you, your Ucon IKE Sport Shirt will be 
rushed on its way. 


*Remember—this offer is good from April Ist through 
April 30th only! 


For Economy & Convenience plus The Shirt Off Ucon Ike’s Back—FREE 
Specify 145-lb. Cylinders of Ucon® Refrigerants 


UCON Refrigerants are manufactured by 


. # exclusive sales agent 
® 
UNION 
CARBIDE 


UNION CARBIDE CHEMICALS COMPANY — Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 


Exclusive Sales Agents to Air Conditioning and Refrigeration Wholesalers 


ANSUL CHEMICAL COMPANY, Marinette, Wisconsin 


UCON is a registered trade mark of Union Carbide Corporation 
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where to use 


gas-fired heaters in plants 


Free from Reznor: Our just published hand- 
book, “‘Industrial Applications of Direct Gas- 
tts Fired Heaters,” tells all about the profitable 
= use of Reznor heaters in manufacturing plants. 





Use it to find out the many advantages—and economies, 
too—of using Reznor unit heaters for comfort heating of 
work or storage areas. For example, you can spot the 
heaters exactly where heat is needed, without installing 
long piping runs from a remote central boiler that may 
already be overloaded. You can use Reznor Aluminized 
or stainless steel duct furnaces for tempering make-up air 


or heating process air. Or use them in year-round heating 
and cooling systems. (Reznor duct furnaces are A.G.A.- 
approved for downstream applications.) 

Among other subjects covered: How to blanket shipping 
doors, how to install heaters 40 ft. high to clear crane- 
ways; how to use Reznor heaters for stand-by operation 
on liquefied petroleum gas—with city gas as standard fuel. 
Published by Reznor, the world’s largest manufacturer 
of gas unit heaters, the handbook is yours free. Mail the 
coupon—or, call your Reznor distributor or district office, 
listed in the Yellow Pages under ‘‘Heaters— Unit.” 


REZNOR MANUFACTURING COMPANY 


RE NO R Department HPA-5, Mercer, Pennsylvania 
/ i Send me a copy of “Industrial Applications of Direct 
Gas-Fired Heaters.” 
nome. __title 
' company 
address : 
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Alco’s New P. O. S. Valve 


is engineered with the 
io y Solenoid Pilot Stop Valve as an 
‘2 6 * integral part of the P. O. Valve, 


CHILLER CONTROL 


. : is , aA - 
oN inate of a2 1 =—eS 4 


4 ba? 7 
3 ) — 
= + > 
pH - 
AN: 


“a an) 


Illustration shows assembly of: 
1. P.O. S. Regulator and 
Nol talelis MI ie] «) 
2. TCL—Pilect Thermo” Valve 
3. H290—Line Strainer ALCO P. O. S. VALVE ASSEMBLY—designed and engineered 
specifically for wide load applications—particularly recom- 

mended for refrigeration systems having capacity reduction 
—the ALCO SOLENOID PILOT STOP VALVE insures positive 
liquid ‘‘Shut-off.”’ 


ALCO PILOT OPERATED THERMO EXPANSION VALVES— 
Capacities: 20 to 200 tons give a positive control to 15% of nominal capacity with 
Refrigerants 12 and 22 minimum superheat. 


ALCO LIQUID LINE STRAINERS—insure positive protection 
of working parts from solder and dirt. 


For Specifications— 
Call your Alco Wholesaler, or write 





* BUY SECURITY 
® BUY QUALITY 
°* BUY ALCO 





The one complete line of refrigerant controls: Thermostatic Expansion Valves - Refrigerant Distributors - Solenoid Valves 
Refrigerant Filter-Driers + Suction Line Regulators » Flooded Evaporator Controls and Reversing Valves 
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mich man specilied Zpatoon 


That complacent looking fellow on top of the pole. He knows 
Typhoon will deliver beyond specifications—guaranteeing satis- 
faction. With the addition of 28 new units to its 1961 Line, 
Typhoon offers the industry's broadest, biggest, most versatile 
group of packaged air conditioners, furnaces and heat pumps. 
Typhoon economy begins with its mass produced components, 
which can be custom-assembled to your order to meet any un- 
usual requirement...at little or no extra cost. Typhoon quality 
begins with Power Reserve—superior components and oversize 
parts to deliver beyond rated capacities. Each Typhoon unit is 
built to take extreme weather conditions and sudden severe 
temperature changes without strain or breakdown. The 28 new 
units include nine heat pumps, three air handlers, three air cooled 
remote condensing units, three air cooled condensers, and ten 
self-contained package units. For com- 
plete satisfaction, specify Typhoon. It 
suits every need in air or water cooled 
units; ceiling, floor or roof mounted 
units; units that heat and cool or cool 
only — in capacities from 3 to 75 tons. 
Write us for complete product literature. 


Water Cooled Self-Contained 
Packaged Units 3 to 75 Tons 


TYPHOON AIR CONDITIONING DIVISION, HUPP CORPORATION 
505 Carroll Street, Brooklyn 15, New York 

( Please send me full product literature on Typhoon’s 1961 Line. 
C) Please have a representative call for an appointment. 


NAME 





FIRM 





ADDRESS 





CITY STATE .....- 











Control of thermal expansion in piping 


Flexible support can prevent destructive 
stresses in high temperature piping 


Heat 100 linear feet of alloy steel 
pipe to 1000°F, and it will expand 
approximately 9 inches! When this 
thermal expansion takes place in a 
piping system, the resultant forces 

if uncontrolled — can do incal- 
culable harm. 


Helical coil springs 


Using helical coil springs to compen- 
sate for thermal expansion in piping 
is now common practice. However, 
designing or selecting flexible sup- 
ports is often done haphazardly. In 
fact, any specifications covering the 
support of important high tempera- 
ture piping simply say “spring hang- 
ers shall be provided.” But it is not 
enough to merely admit that thermal 
expansion may be dangerous. 


Safety of entire system 
at stake 


Careful study must be given to the 
design and selection of spring sup- 
ports which will maintain a balanced 
piping system. If not, the transfer 
of weight from one hanger to another, 
or from a hanger to a terminal point, 
will endanger the safety factor of 
Today, you're 
often confronted with 8—9-even 10 


the entire system. 


inches of thermal deflection. That’s 
why flexible support for piping in all 


positions of travel is a definite “must”! 


Constant-suppor 


Where forces at 
terminal points in a piping 


system must be kept within 


reactive 


specified limits, Grinnell constant- 
support type hangers are recom- 
mended. They are designed to pro- 
vide uniform supporting force equal 


to the pipe load throughout the range 
of thermal movement. Constant-sup- 
port hangers should be used at super- 
heater outlets, turbine connections, 
and on high temperature and other 
critical lines. 


Variable spring hangers 


When pipe lines are sub- 
ject to vertical movement 

and restrictive condi- 
tions do not require a con- 
stant-support hanger — 
variable spring hangers are 
recommended. They 
should be designed for a 
maximum variation in sup- 
porting effect of 25° for re 
the total travel resulting from ther- 
mal conditions. 


Vibration control and 
sway braces 


ai * 
ee a Sf 
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When you have to prevent abnormal 
movement or vibration in pipe lines, 
controls or sway braces of the energy- 
absorbing and instant-acting counter 
force type are recommended. They 
dampen vibration, oppose pipe sway, 
absorb shock. 


Grinnell Hanger 
Engineering Service 


Grinnell Company’s Pipe Hanger 
Department offers design service to 
engineers who appreciate the special- 
ized knowledge required. Grinnell 
will help you compute hanger loads 

. and select proper supports for 
a balanced pipe suspension system. 


What’s more, Grinnell manufac- 
tures a complete line of pipe hangers 
and supports — and offers stocks of 


pipe hangers close to any job! 


a 
i 
~ 


PROBLEM if Pipe Hanger 





H"’ does not support full 
weight of piping “W"' in 
both cold position ‘“‘1"' and 
hot position ‘“2"', dangerous 
stresses will result at con 
nection “‘C” 


SOLUTION A Constant-Support 
Hanger balances the weight of a 
vertically shifting load in all posi 
tions throughout the travel range 





Grinnell maintains an experienced 
staff of technicians to discover better 
ways of solving pipe suspension 


problems, too 


Hanger load 
calculation booklet 


Grinnell will be 

glad to send you 

— without obli- 

gation — a 32- 

page booklet, 

“Calculations for 

Hanger Loads 

and Thermal 

This helpful booklet 
furnishes necessary data and proce- 
dures to determine pipe hanger loads 
and thermal movements. Tabulations 
of piping weights and thermal expan- 
sion are arranged for convenient 
selection of data that usually takes 
considerable time to develop. Send 
for your copy today. Grinnell Com- 
pany, Providence 1, R. I. Branch 
Warehouses in Principal Cities. 


Movements”. 
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O-B Valves 
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This O-B No. 408 side-outlet needle valve is ideal for sprinkler 
systems and in other piping where both “tee” and needle 
point are needed for effective control. Pressure gauge is often 
threaded on side outlet. Its tough Teflon-impregnated packing 


gives long-lasting corrosion resistance. 


ss 


Controlling the output of individual room units in central 
heating-and-cooling systems calls for this 3-way double-seated 
by-pass valve. It permits varying output of water to regulate 
temperature of rooms. Continual on-and-off operation is safe- 
guarded by smooth, flexible, durable Teflon packing. 


Tight shutoff in gasoline and other services makes O-B globe 
valves (like plug-type No. 1401) most effective—particularly 
where continual throttling is necessary. The O-B Teflon- 
impregnated packing safeguards valve operation and helps 


avert the hazards of corrosion in piping gasoline. 


Their Teflon packing—impervious to the ravages of oil and 
other processing fluids-makes O-B globe and angle valves 
ideally suited for coolant supply. O-B bronze valves such as 
No. 102 pictured provide tight shutoff of all oil grades. Its 
semi-plug type brass disc also promotes a tight seal. 








O-B valves—first to use long-wearing Teflon packings through- 


out the line—offer many feature-advantages in sizes from \” 


to 3”. You profit most when you standardize on the complete 


O-B bronze valve line. Write for latest catalog information. 


OHIO BRASS COMPANY * Mansfield, Ohio 
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Ask your distributor for the valve 
in the orange-and-black box 





GIANNA 


[Jtox: Air Filters 


Union Carbide research has produced the truly ideal strong, high- 
capacity filter medium with an irregular, highly-arresting cross 
section—DYNEL® modacrylic fiber! No other filter medium can 
touch it for stopping and holding unusually large quantities of 
dust and foreign matter. This dry, un-oiled filter can be vacuum 
cleaned several times to extend service life even further, if desired. 
Proved in scores of major installations—in both new and modified 
systems—ULOK Air Filters are available in a variety of forms to 
suit any application. 





The Remarkable ULok Gube-Type Air Filter 


Shaped like an open-top box with slightly tapered sides, 
the ULOK Cube-Type Air Filter with five filtering surfaces 
represents the most efficient filter shape yet perfected. In 
operation, air flow first carries the dirt particles to the back 
face of the filter. As dirt collects on the back face, and air 
resistance increases, air flow is shunted to the four sides, 
assuring uninterrupted filtration. In addition, the ULOK 
Cube-Type Air Filter provides far greater filtering surface 
than conventional filters with equivalent face dimensions 
...and the unique design of the wire basket-type retainers 


and batt edge assures a tight, leak-proof, press fit. Front (Dirty Air Side) Rear (Clean Air Side) 
View of Typical Bank View of Typical Bank 





Advantages: @ Up to 600% longer service life over other throw-away filters due to higher dust-holding capacity 
@ 22% to 28% National Bureau of Standards atmospheric discoloration efficiency @ Easier installation—filter is light in weight; 
no sharp edges or “splinters” to hurt hands @ Lower labor and maintenance costs; lower inventories because fewer changes 
are required @ Easier disposal—simply collapse and discard—leaving dirt in the bag @ 14 different sizes suitable for all new, 
and many existing installations @ Only $7 to $13 per 1000 CFM of air covers total costs (except labor). 


ULOK Panel-Type Air Filters 


Patented method of media formation provides a low-density, three-dimensional 
batt of high capacity DYNEL modacrylic fiber. Entire face and depth of filter traps 
dirt particles as inherent strength of medium permits elimination of face supports. 
Modern ring support provides sure-seal edge and eliminates problem of filter 
by-pass. Particularly suitable for slide-in applications, and all flat or V-bank 
installations not adaptable to the Cube-Type Filter. Available in 1” and 2” thick- 
nesses, in 9 different sizes, from 10” x 20” to 24” x 24”. 

For special applications: ULOK filter media is also available in 2” Pads, 58” x 60”,..in 
4” Rolls, 58” x 25 yards... and in 1” Rolls, 58” x 15 yards. 





For complete information on ULOK Air Filters, including efficiency 
and pressure-drop charts, write for new bulletins. 


UNION UNION CARBIDE DEVELOPMENT COMPANY 


CARBIDE Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 
ULOK, DYNEL, and UNION CARBIDE are registered trade marks of Union Carbide Corporation 
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series 1510-B 


centrifugal pumps 


NOW 
AVAILABLE 


ee 99 


IN SIZE UNITS 
UP TO 


75 H.P 





HIGHER HEADS, GREATER FLOWS AT 1750 RPM! 


Now, to its unequalled array of outstanding 
features, the B&G Series 1510-B Pump adds still 
another—a broad range of ratings up to 75 HP, 
with capacities to 2000 GPM, heads to 170 ft. 
and discharge sizes of 3”, 4”, 6”, 8”. 

The series 1510-B is a vertical split-case pump 
designed for smoother, more efficient operation 
and longer life. Its balanced design enables the 
bearings to withstand loads far in excess of those 


developed by any pump and motor combination 
in the line. 

All parts are machined to rigid specifications, 
carefully inspected and accurately assembled, to 
insure minimum installation and maintenance 
expense. Exact uniformity of all parts means 
easy replacement in the field. All pumps are 
factory-tested for conditions of head and capacity 
specified. 


REMOVABLE BEARING FRAME MAKES SERVICING EASY 


LEAKPROOF “REMITE®”’ SEAL 


This exclusive feature assures long, 
trouble-free life—eliminates the custom- 
ary leakage which occurs when a pack- 
ing gland is used. A Carbon Seal Ring 
faces on a “‘Remite’”’ floating seat —a new 
type of material so hard it will scratch 
glass—wear-proof and corrosion-resistant. 
This Mechanical Seal is self-lubricating. 
A synthetic rubber bellows seals the 
shaft. Metal parts are of steel, bronze, or 
stainless steel, depending upon the type 
of service. 


STOCK PUMPS FOR QUICK SERVICE 


Selected sizes of B&G Series 1510-B Centrifugal 
Pumps, as well as Series 1522 and 1531, are stocked 
at the factory for immediate shipment. Capacities to 





The photo shows how easily the com- 
plete bearing frame, including the seal 
and impeller, can be removed without 
disturbing piping or motor leads. The 
unit is replaceable and interchangeable 
in all pump sizes within limits of ma- 
terial construction. 

Just five simple steps are required: 
1. Loosen coupler set screws. 2. Slide 


: 


225 GPM, heads to 140 ft. Send for Price and 


Selection Catalog. 


coupler halves back on motor and 
pump shafts. 3. Remove center drop- 
out section. 4. Remove volute cover cap 
screws. 5. Lift out complete bearing 
frame assembly. 

Among the features of the bearing 
assembly are anti-friction roller bear- 
ings to handle thrust and radial loads 
...mechanically balanced impeller... oil 
lubrication. 


BELL & GOSSETT 


c Oo M 


- = =. 6 | V 


Dept. GQ-5, Morton Grove, Illinois 


Canadian Licensee: S.A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ontario 
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WIDER CHOICE 


POLY-COR 


Dekoron products are first in the field for wide selection... quality... service... new 
product development. And the New Poly-Cor is the latest development to make instrument 
tubing news. 


For here is a Superb instrument line harness of exceptional quality with features never 
before available. Check them carefully. New grade of all-black polyethylene for 
operation at higher temperatures . . . number coding of tubes for easier hook-up 
...Mylar® vapor barrier... lighter weight. All these features are now 
standard in New Poly-Cor — and at no increase in price. 


Request a Dekoron sample today and get full specification data from 
your local representative. Dekoron products represent years of 
experience in the instrument field... are application-engineered 
by the company with the greatest application experience. 
A-2318A Lengths 
Viny/ Sheath UP TO 1000 FEET 
Lighter Weight FLEXIBILITY 
EASIER 
INSTALLATION 


Number Coding 
CONVENIENCE 


i 


All-Black Tubes i Mylar Barrier 
ULTRAVIOLET ; : NO PENETRATION 
RESISTANCE 


New Black Polyethylene 
HIGHER TEMPERATURE 
OPERATION 


{Geo 


quality »« research »« service 


SAMUEL MOORE & COMPANY : DEKORON PRODUCTS DIVISION MANTUA, OHIO 
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HAVE YOU USED? 


THE NEW REVERE ACR Copper TUBE gm 


If you haven't, get in touch with the Revere Distributor 





REVERE ACR COPPER TUBE 


For Air Conditioning & Refrigeration 
| 


right away because you're missing a good bet. 


Revere ACR Copper Tube comes in hard temper in 





Pounds 


20’ straight lengths, in sizes shown in table at right. Actual Std. Wall 
Per 


; : : ‘ . _ o.D. Water Tube in 
It is color-coded in blue for fast, sure identification. catieiain madly on 





| 

| 

i 

| 
To make things even more simple, actual O.D. in = == 7 ———— 
.030 
.035 
.040 
Refrigeration Copper Tube is meticulously cleaned at 042 


inches is stamped on each length of tube. 


The interior of Revere’s Air Conditioning and 


the mill and immediately capped on both ends with ; 045 
.050 
055 
.060 
.070 


plastic caps to insure dirt-free, moisture-free delivery 
on your job site. 

Order your requirements for Air Conditioning 
and Refrigeration Copper Tube (ACR) today from 
the Revere Distributor located nearest you. You'll 


find Revere Distributors, ready to serve you, in major 




















cities from coast to coast. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; Los 
Angeles, Riverside and Santa Ana, Calif.; New Bedford and Plymouth, Mass.; 
Brooklyn, N. Y.; Newport, Ark.; Ft. Calhoun, Neb.; Sales Offices in Principal Cities. 


Distributors Everywhere 
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Selected exclusive sales territories available 





TITUSVILLE 
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BONUS POWER means maintained high 
maintenance . 


get when you install a complete TITUSVILLE-atLas 
with a patented wet back. 


Wet-back design gives you maintained efficiency by ciniuuer Gall r PE 


refractories. Result: no down time for replacement. 


Larger furnace area permits reduced fan requirements. Result: lower 
operating costs. Get BONUS POWER. Specify TITUSVILLE-atias 


THE TITUSVILLE IRON WORKS COMPANY 


TITUSVILLE, PENNSYLVANIA 


truthers 
Division of Swen. Corporation 








Senses 
only the 


Honeywell's C7012A 


ULTRA-VISION’ FLAME DETECTOR 


No hot refractory hold-ins ! 





Satisfy every flame safeguard need with a quality Honeywell control or system 


RA890 R478 V4034 L404 M931 C645 v4004 
Protectorelay* Programming Fluid Power Pressuretrol* Modutrol* Motor Oil Valve Pressure Switch Diaphragm 
Relay Gas Valve Gas Valve 





For details, write Minneapolis-Honeywell Honeywell 


Dept. AC-5-46, Minneapolis 8, Minnesota 


*Trademark 
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We follow here each month the practice at 


engineering society meetings of providing 


an “open for discussion’’ period. You are 


urged to take part. Just address your com- 
ments to the Editors, Heating, Piping & Air 
Conditioning, 6 N. Michigan Ave., Chicago 2. 


“Open for Discussion” 


Piping Cost Estimates Should Include 
Bolt Sets, Hangers, Material Handling 


| HAVE READ with interest the article, Good Piping 
Cost Estimates Demand Basic Understanding of 
Terms. by E. John Mark in the January issue. 

In estimating a single job great accuracy can be 
obtained by using procedures such as Mr. Mark has 
outlined. However, when it is necessary to turn out 
10 estimates for every job obtained we find that 
welding must be lumped together and estimated by a 
diameter inch basis. We differentiate between shop 
welds. field welds and cuts. taking these off as we 
count the fittings. When a fitting is placed next to a 
piece of pipe the pipe must be cut. However, this 
operation is eliminated when an elbow is welded 
to a flange or a “T. 

In the Bill of Materials supplied by Mr. Mark 
there are two important omissions; one is bolt and 
gasket sets. the other is hangers. We use both of 
these items extensively to estimate the cost of labor. 
We have found that hanger installation at least 
equals the cost of installing the piping, and estimat- 
ing of bolt sets will automatically account for the 


labor of handling valves and other flanged items. 


Estimate in Hours, Not Dollars 


I agree thoroughly that labor be estimated in hours 
rather than in dollars because the latter has too many 
variables, both in location of job and in changes in 
agreement. | further believe that the greatest single 
contribution toward greater efficiency is in the han- 
dling of material rather than in more efficient weld- 


ing practices or joint make up procedures. Our rec- 
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ords show that better than half the labor is expended 
in getting the material to the point of installation. 
Therefore a bolt-up on the first floor is far less ex- 
pensive than one on the 20th, or in the sub-basement. 

The logical conclusion, therefore, is that as much 
work as possible should be done ina shop under con- 
trolled conditions. 


WituiaM P. Scort, Jr 
Scott Co 
VU echanical Contractors 


Plaudits for Statement of 
Hospital Engineering Requirements 


THE ARTICLE The Philosophy of Hospital I ngineering 
by J. A. Millard in the February issue is on a subject 
dear to my heart. Mr. Millard is correct in saying that 
“A hospital is a business” in fact it ranks third 
in the country surpassed only by the automotive and 
aircraft. The author is correct again in saying “Engi- 
neering is a Prime Factor” for truly it is. Engi- 
neering is only just beginning to catch up with hos- 
pital growth and technology. The $10,000 to $20,000 
per bed capital expenditure as stated by Mr. Millard 
is on the conservative side for quite often $25,000 to 
$30,000 is the actual case. This is particularly true 
if nursing education and research facilities are in- 
cluded in the estimate. 

Approximately 50 percent of hospital construction 
contracts are mechanical. There is no prayer, no 
magic word, or no insurance policy which will pro- 
vide proper operation and maintenance of a hospital. 
The only way by which this can be accomplished is 
through good sound engineering. Engineers of a 


Continued on page 100 





Ilg Backward Curved airfoil 
blade design —the greatest step 
forward in fan design in 40 years 
—eliminates eddy currents and 
turbulence to assure quieter oper- 
ation, less drag and shock loss. 


WHEN 


IT'S 
CENTRIFUGALS, 
IT MAKES 
SENSE 

TO SPECIFY 








ee 
aiihiaiosals : a 
BE RIGHT ... WRITE IN P—— it L 
R 











<A ee’ 

7 ‘ —, 
bx] ww e =. 
a ~ 


Size Is No Object. Ilg direct-connected BC airfoil centrifugals 
have housings and backward curved wheels of rust-proof aluminum, 


choose from for capacities from 1190 to 25,900 c.f.m. For Class I, 
Il, III operations to 9” static pressure. Belted types available in 


spark-proof construction with 


Type of Wheel Is No Object. Both for- 
ward curved wheels and backward blade 
types available on these Type BU and Type 
FU self-contained, belt-driven Util-A-Sets. 
Motor mounting on rubber isolation rails 
checks resonant noise. Twelve sizes to choose 
from for capacities from 688 to 23,000 cfm 
Full line of accessories. WRITE FOR CAT- 
ALOG DB2-200. 


non-overloading 
Streamlined airfoil blade design reduces shock loss. Twelve sizes to 


characteristics. 


Type of Drive Is No Object. Compact, 
direct-drive Type B Util-A-Sets . . . and 
belt-driven Type FU Util-A-Sets . . . meet 
needs of low-pressure, small-volume supply 
and exhaust. Type B available in five sizes 
for capacities from 136 to 1920 cfm. Type 
FU available in two models for capacities 
to 2400 cfm. WRITE FOR CATALOG 
DB2-306. 


ILG ELECTRIC VENTILATING CO. 


2826 No. Pulaski Road, Chicago 41, Ili. 


Offices in 6O Principal Cities 


Member of Air Moving and Conditioning Association, Inc. (AMCA) 


single width, single inlet and double width, double inlet types. 
WRITE FOR CATALOG DB2-100. 


End Use Is No Object. Type 6S Util-A-Sets 
(left) and Type P centrifugals (right) are 
well suited for building into machinery that 
requires ventilation or air movement. Type 
6S direct-connected with 3200 rpm shaded- 
pole or 5000-10,000 rpm motors. Type P 
available in four sizes for capacities from 
66 to 1160 cfm and pressures to 61”. 
WRITE FOR CATALOG DB2-302. 


Each Ilg product shown carries the 
rating seal of the Air Moving and 
Conditioning Association, Inc. 
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caliber equal to those in design have become a must 
in the field of hospital engineering. Only in the past 
decade has hospital administration really become 


aware of this, and begun to do something about it. 


Need Is Now Recognized 


Administration each day is competing more and 
more for the graduate and registered engineer be- 
cause they have come to realize that protection of this 
multi-million dollar investment lies in good engineer- 
ing practice. Administration knows too, that the 
bailing wire and pliers mechanic or the fix-it man 
is not enough to keep abreast of the modern hospital. 
Training of and by the hospital engineer is a problem 
of prime importance. When this problem is properly 
met by all responsible people in the hospital field, a 
great number of headaches will be only memories. 

My compliments to Mr. Millard for his courage in 
telling “The Philosophy of Hospital Engineering” in 
his article. 

Ricuarp T. DANKs 
Supervising Engineer 
Hospital Sisters of the Third 
Order of St. Francis 


Asks Clarification of Conductance 
Effect From Finned Streamlined Tubes 


[ WOULD LIKE to compliment David M. Adams on 
his very interesting article, How Finned Streamlined 
Heat Exchanger Tubes Perform in the February 
issue. There were one or two points which were not 
too clear, and | would appreciate it if Mr. Adams 
could clarify them for me. 

Since the circumferences of the circular and the 
streamlined tubes tested were equal, the cross-sec- 
tional area internal flow must vary. What allow- 
ances were made for this variation in the evaluation 
of overall conductance, and particularly in the eval- 


uation of the air side conductance ? 


Compensation for Shape Differences 


If we assume equal mass velocities within the tube, 
was any effort made to modify the water side con- 
ductance because of the differences in shape of the 
tubes? 

If no allowances were made for the conditions in- 
dicated in the first two questions, what was the rep- 
resentative order of the inside and outside conduct- 


ance? Specifically, was the inside conductance high 


enough so that omitting this modification would not 


appreciably affect the conclusions ? 


ALAN S. DECKER 
Vice President, Engineering 


Dunham-Bush, Inc 


THE AUTHOR'S REPLY Since the cross-sectional 
areas of the streamlined and circular tube were dif- 
ferent. the conductance through the former cross- 
section was calculated to be approximately twice that 
through the latter cross-section, for equal water mass 
rates. A small water flow rate was used (21 |b,,/min) 
through the single tubes so as to obtain accurate wa 
ter temperature measurements. Thus, the internal con- 
ductances were not negligible in either case. This can 
be noticed from Fig. 4 in the article where the air 
side conductances reveal the differences. Therefore. 
the overall conductances of the finned streamlined 
tube over those of the finned circular tube were part- 
ly due to the differences in the internal conductances. 

To modify the results for negligible internal con- 
ductances, the equation for the ratio of the air side 
conductances for the finned tubes was calculated as 


(hAy (hA) 0.43450N ) 


For the range of air flows used. the air side con- 
ductances for the finned streamlined tube ranged 
from 44 to 89 percent greater than those for the 
finned circular tube. The results would be changed 
somewhat if the internal conductances in both cases 
are negligible, but it must be noticed from Fig. 4 
that the fin effectiveness for the finned streamlined 
tube increases. whereas it decreased slightly when 
based, on the overall conductance. 

Using equal water mass rates for the comparison 
enabled the analysis to be made for internal conduct- 
ances that are not negligible and for internal con- 
ductances that are negligible. Also, the analysis of 
the water pumping requirements does not enter as a 
parameter (neglecting the relative pressure losses 
through the tubes which are minor). 

For equal water mass flows, the overall conduct- 
ance will approach the air side conductance as the 
water flow is increased, and the results will range 
between the two given above (negligible and non- 
negligible internal conductances). The overall re- 
sistance (reciprocal of conductance) will decrease 
along with the water resistance, causing the air side 
conductance to remain approximately constant (it 
will vary somewhat due to water and air property 
changes as a result of surface temperature changes) 
for a given air flow. 

In conclusion, when the internal conductances are 
not negligible, the shape of the cross-section of the 
streamlined tube is advantageous. At negligible con- 
ductances, when this advantage is not realized, the 


Continued on page 104 
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New 
Anemostat 
Architectural 
Straight Line 
Diffusers 


Zz 


Cornell 
University 


Here is the new Anemostat ASL Archi- 
tectural Straight Line Air Diffuser in- 
stalled in the Willard Straight Hall of 
Cornell University at Ithaca, New York. 
This new ASL unit for ceiling or wall 
application combines the superior air 
diffusion characteristics of all Anemo- 
stat air diffusers with the esthetic 
appearance of a slender unit with sym- 
metrical vanes. The ASL diffusers are 
easy to install; no screws, nuts or bolts 
are needed. 


Write for Anemostai Catalog ASL-70 


AW J 
® M. V. Perrault, the College of Architecture, 


Cornell University 
ANEMOSTAT CORPORATION 
OF AMERICA Leigh St. John Associates, Binghamton, New York 
10 East 39th Street, New York 16,N. Y. CONTRACTOR: 
Representatives in Principal Cities | A. Friederich and Sons Company, Rochester, New York 


ENGINEER: 


aci*79 
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Steel pipe outlasts 20-year rink 
...and begins service in another! 
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1940—Fresh from the mill, the Ammonoduct steel pipe begins its service life. 


ALBETH ICE RINK, Allentown, Pa., was built in 1940 with 8 miles of Bethlehem 1%-in. 
Ammonduct steel pipe, supplied by Lehigh Valley Supply Co. When the owner, 
A. G. Newhard, decided to roof over the rink, he first removed the coils of pipe 
and found them exceptionally clean and free from interior or exterior corrosion! 
This 20-year-old pipe looked so good that he re-installed every length in the new 85 by 
185-ft rink now operating on the same location. 
When you need dependable refrigeration pipe, specify steel pipe—and get economy 


as a bonus. Any Bethlehem sales office will be glad to give you more information. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Expor' So 


BETHLEHEM STEEL 








After serving 20 years in one ice rink, 


the Ammonoduct steel pipe 

was taken up during remodeling, 
brushed clean and recoated.. . 

and then every length was re-installed 





in a new rink on the same location. 


Stee! pipe is 
first choice for ice rinks 
* costs less than any other ferrous 
piping material 


« can be bent cold without danger 


of fracture 


« alwavs available in double- 


random lengths 


1960—Re-installed in the new rink, the steel pipe continues to perform perfectly. 


INSIST ON STEEL PIPE MADE IN U.S.A. 
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results will be altered as shown earlier. However. in 
this case, the fin effectiveness of the finned stream- 
lined tube will increase instead of decrease. 

If the comparison were based on equal water con- 
ductances (smaller water mass flow through the 
streamlined cross-section). the overall conductances 
lor the finned circular tube would be higher relative 
to the finned streamlined tube and the results given 
in the article (51 to 89 percent greater overall con- 
ductances) would be lowered by approximately ten 
percent. However, the water pumping requirements 
for the streamlined cross-section would be substan- 
tially reduced; more than enough to offset the above 
reduction. Also, the comparison based on equal water 
mass rates is more favorable in the practical sense. 
The above reductions would not be realized when the 
internal conductances are negligible (that is, the 
same results on the previous page will apply), and 
at this point, the water pumping requirements would 
still be reduced. 

The analysis of the effectiveness of finned stream- 
lined heat exchanger tubes is quite detailed. Much 


work has vet to be done on them. 


Davip M. Apams 


Notes Effects of ‘‘Multiple Banking’”’ 
On Finned Streamlined Tube Data 


With REFERENCE to the “HPAC Report on Re 
search” in the February issue entitled, How Finned 
Streamlined Heat Exchanger Tubes Perform, by 
David M. Adams. I would like to offer the following 
comments: 

1) Other published data as well as our own test 
experience indicates that streamlined tubes when ar- 
ranged in fin-tube bundles or banks do not produce 
the higher heat transfer coefficients and lower pres- 
sure losses at comparable Reynolds numbers. 

2) Results based on a bank of tubes two or more 
rows deep in the direction of flow would be more 


valuable. 
T. W. Ernst 
V anager 
Coil Sales Dept. 
The Trane Co. 


THE AUTHOR'S REPLY—I have, in my thesis, made 
reference to results obtained by Alco Products, Inc.. 
of Beaumont, Texas. Their results for multiple 
banked tubes confirm Mr. Ernst’s comments. How- 


ever, their fin-tube geometry was quite different from 





that presented in the article. Thus, the consideration 
of fin-tube (or bare tube) geometry is most impor- 
tant when attempting to compare results. Pertaining 
to a single bank, the primary variable that would in- 
fluence the results presented would be the fin-tube 
spacing. but this spacing would influence both types 
of geometry. 

It was desirable to test a bank of tubes or even 
multiple banks, but the financial problem limited the 
tests to single tubes. 

Davin M. Apams 


Comments on Design, Heating of 
Campus-Type Schools — Continued 


Mr. Tower's rebuttal, in the February issue, to my 
comments on the “Plateau Method” campus type 
school are interesting but somewhat puzzling. I will 
take him at his word that no “fast talking” architect 
was involved in this case. Who, then, “sold” this 
expensive design? Someone had to such expen- 
sive projects don’t sell themselves. Was it the school 
superintendent? This has happened many times, of 
course, as was pointed out in the Reader's Digest 
article.” also. However, the following items would 
seem to be very pertinent in evaluating the problem: 

1) We are told that the school board concluded, 
after long study, that the campus type school best 
fitted their needs. What needs? Other than the 
alleged (and unsupported) advantage of age segrega- 
tion, none are listed. In these comments I have noted 
as I did before some reasons of proven magnitude 
for going in the opposite direction. 

2) In presenting the case to the public, to what 
extent did the superintendent and school board (to 
gether with the architect) make known the consider- 
ible increase in cost, and the many obvious disad 
vantages of the campus type school? It would be 
interesting to read the article which the superintend- 
ent wrote to support his viewpoint. 

This example, recently told to me, illustrates the 
tragedy of such ill considered, expensive projects. It 
is probably an extreme case, but this does not in any 
way nullify the point: The school board of a mid- 
western town of modest size developed a needed high 
school project. The original architectural estimates 
were in the vicinity of a million dollars. Then, at the 
urging of the superintendent and an architect, they 
too visited a number of schools and came back with 
“campus fever.” The final installation for the same 
capacity cost in the vicinity of three million dollars. 
Today, a few years afterward, the district is out of 
bonding power and much needed expansion cannot 
be made, the school is on part time sessions, needed 
equipment cannot be purchased and adequate teach- 


Hou to Have Vore School for Less Money, by Charles 
Stevenson, Reader’s Digest, February, 1959 


Continued on page 108 
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Can you be sure your 
underground piping system 


is watertight if 


you can't AIR TEST it? 


Test caps applied to unit ends for air test- 
ing full-welded conduit system. 


During air test, conduit field welds are 
checked with soap solution. 


Tested and ready for lowering long lengths 


YOU can AIR TEST your system... 


The Ric-wil method of making full-welded field closures allows 
the installer to AIR TEST the system prior to completion and 
backfilling. This simple 15 lb. pressure test gives greater assur- 
ance of a tight, leak-proof system. It provides the finest prac- 
ticable protection to the owner against an initial system failure 
...and most important, the long range effects of water corrosion. 


Ask a Ric-wil field representative for detailed information 
regarding Air Test procedure or write for catalog covering recom- 
mended field installation details ... and remember, it pays to 
do it RIGHT the first time... 


wality Piping Systems... 
y Spey 
«++ of Exceptionally High Thermal Efficiency 


ercrasricaeo INSULATED PIPING SYSTEMS 


centrac orrice: Ric-wiL INCORPORATED, BARBERTON, OHIO 


WESTERN STATES: Ric-.wiL INCORPORATED, WESTERN DIVISION, 
NEWARK, CALIFORNIA 


IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 
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New general offices of Swanson Brothers in Omaha, Nebraska. Air-conditioned efficiently and economically 
by gas-operated Carrier absorption refrigeration. Architects and Engineers: Leo A. Daly Company. 
Mechanical Contractor: J. J. Hanighen Company. Both of Omaha, Nebraska. 
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Swanson insures 
low operating costs with 


GAS and CARRIER 
absorption refrigeration 


Swanson Brothers — nationally known in the foods 
industry — chose gas-operated Carrier absorption 
refrigeration to air-condition their beautiful new 
general office building in Omaha, Nebraska. 

The basis for their choice was lower operating 
costs, with the unbeatable fuel economy of gas and 
the simplicity and trouble-free operation of the 
Carrier absorption unit. With no major moving 
parts, it quietly and efficiently uses steam from a 
gas-fired boiler to provide chilled water for cooling. 
Carrier has solved the problem of sustained effi- 
ciency at partial loads in absorption cooling. An 
exclusive Carrier solution-capacity-control gives 
partial load efficiency unsurpassed by any other 
type of cooling system. 

You can keep air conditioning costs low and effi- 
ciency high, with gas-operated Carrier absorption 
refrigeration. For details call your local Gas Com- 
pany, or write Carrier Air Conditioning Company, 
Syracuse 1, New York. American Gas Association 


FOR HEATING & COOLING 
GAS IS GOOD BUSINESS! 


Trouble-free is the word for this 140-ton capacity gas-operated 
Carrier absorption unit at Swanson building. Says Wendell 
Mitchell, Building Engineer, “I really think this system is great. 
All | have to do is check it now and then. Never a bit of trouble.” 
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“Open for Discussion” 


Continued 


ing salaries are not available. We have similar elabo- 
rate schools in my area. Some of these districts are 
definitely in vote and bond trouble. 

Is this what our “modern” architects and educa- 
tors mean by “raising the cultural sights of the com- 
munity with school buildings that express an aes- 
thetic ideal?” With our local, state, and national 
debt totalling around $500 billion and the present 
pressure of the national administration to spend 
more billions on school construction, it should be 
obvious that we cannot afford such luxuries. Educa- 
tors, school boards. architects. and mechanical en- 
gineers all have a heavy moral responsibility to see 
that the public’s limited educational funds are spent 
wisely and economically. They should keep in mind 
that they are not only obligating today’s taxpayer. 
but future taxpayers as well, for another 20 years - 
the usual bond life. Economical construction does 
not infer nor require poor quality or ugly buildings. 
The schools are provided for education true edu- 
cation. A country club atmosphere is not needed, does 
real harm by creating a false sense of values in oun 
young people, and simply cannot be afforded by our 
economy. 

Architects and engineers are paid to serve the best 
overall interests of their clients in these cases. 
the taxpayers. Professionally they should take posi- 
tive steps to oppose such designs. Instead, encourage- 
ment is provided by “school of the year” and similar 
awards. After factual experience, how many hard 
pressed taxpayers would second such dubious honors? 
A friend of mine has pointed out that the great ma- 
jority of architects and engineers do stick to funda- 
mental, proven, economical designs. But these have 
no publicity value. The public hears little about such 
well built schools. 

Our “modern” architects refer to what they deri- 
sively call the “box” type of design with obvious 
distaste. But it has evolved logically, and it has 
proven advantages. It has stood the test of time. How 
about the aesthetic aspects of this design? I am told 
that a famous teacher of architecture once made this 
point: Any architect with unlimited scope and funds 
should be able to turn out a beautiful well designed 
building. A truly great architect can do this with 
limited scope and funds. Doesn’t this answer the 
question? Communities should seek out these archi- 
tects and engineers. 

Now let’s review the disadvantages of the campus 
type school and what the mechanical engineer should 
do about the problem: 

1) Multiple buildings of the same type and floor 


area are always more expensive to construct than 
a single unit. 

2) The heating loads of such designs are high 
because of the additional exposed wall areas, the 
long runs of the heating lines (particularly under- 
ground) and the huge infiltration loads caused by 
the students and teachers entering and leaving the 
buildings frequently. This is reflected in the large 
boilers installed for the Bethel school (Please note: 
My original comments said installed, not required. 
Obviously there is a relationship, however.) 

3) The duplication and long runs of the utilities. 
particularly underground, add considerably to the 
expense, 

1) With such wide spread buildings needless time 
is wasted going from building to building. The 
teachers. as well as the students, are handicapped by 
this requirement. 

5) During inclement weather the students and 
teachers must go outside to reach the gym, swim- 
ming pool, auditorium, cafeteria, library and class- 
rooms. This requires outer apparel, and a place to 
hang this apparel in each building. It is not wise for 
students who are wet or sweaty from swimming or 


°Vvym to go outside in cold weather. 


Group Action Is Required 


What can the mechanical engineer do to make 
these facts known to the public? He cannot do it di- 
rectly because the architect is his client and he might 
soon be out of business. Ethics would also be in- 
volved. But such facts can be publicized through 
group action in ASME, AIEE, ASHRAE, and the 
other professional engineering societies. We have a 
moral obligation to do so. Mechanical engineers - 
wherever you are — speak up! Be heard! 

Joun H. Crarkt 

Engineering Design Supervisor 
{ir Conditioning and Power 
The Visking Company 

Div. of Union Carbide Corp. 





In the article. Good Procedures Forestall 
Corrosion In Hot Water Heating Systems, by 
R. H. Hayman in the March issue, Figs. 4 and 
5 were transposed. Fig. 5 (as presented) shows 
a system which is liable to corrosion because 
pump discharge pressure is not sufficient to 
provide positive pressure at the air vent, and 
allows air to enter the system. Fig. 4 in the ar- 
ticle shows the same system with direction of 
flow reversed to maintain positive pressure al 


the air vent. 
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Instruments...for quick, precise, 
measurement of air flow—surface temperatures 


CnoNELOMETER 


a sensitive instrument that will give instant direct reading of air flow in 
feet per minute. Readings as low as 20 f.p.m. can be made. The triple 
graduated scale on the dial can register a high of up to 24,000 f.p.m. or 
20 in. of water. 

The Velometer will give direct reading of static pressure in ducts, 
plenum chambers, or pipes. Register pressure loss across heater and 
filters, friction loss at ells and deflectors. Many government and munic- 
ipal jobs require Velometer checking before acceptance. 

For general use in air conditioning, warm air heating and ventilating, 
Velometer set No. 3G is recommended. Consists of the Velometer with 
rugged reinforced carrying case, supply jets, return jets, static pressure 
jet, duct jet and diffuser jet. Price f.o.b. Chicago $194.00. 





For quick, simple, checking on circulation 
in balancing duct outlets the small self- 
tained Velometer Jr. (4” x 3" x 1%") can 
be used, where the work does not require 
the use of jet attachments. Available in 
three double air flow ranges, 0-200 f.p.m. 
and 0-800 f.p.m., 0-400 f.p.m. and 0-1600 
f.p.m., 0-500 f.p.m. and 0-2500 f.p.m. Price 
f.o.b. Chicago $44.00 Bulletin 2448 gives 
complete information on the Velometer and 
all attachments. 


CUrr0' PYROMETER sesso 


Registers surface temperatures accurately and instantly by simply touch- 
ing the thermocouple tip to any surface, or will register air temperatures 
at grills, inside ducts etc. with the air temperature thermocouple tip. Saves 
time with quick, positive readings. Can be used to set thermal expansion 
valve on cooling coils in less than a minute. 

Balance hot water systems accurately. Test insulation and temperature 
of walls, floors and ceilings. 

Locate hot water pipes in cement floors. Use it any place where surface 
temperature readings are required. Has full 6 inch mirrored scale. Temper- 
ature range —40° F. to 200° F. Complete unit in attractive durable case. 
Price from $195.00 f.o.b. Chicago. 


nox PYROCON 


A compact hand held pyrometer with heavy-duty sub-zero ranges. The 0-300° F. is recom- 
shock-resistant construction and with a firm grip mended for general heating and venti- 
handle balanced for easy handling. Accurate temper- lating service. 

ature readings are registered immediately on touching Price with case and shielded ther- 
the tip to any surface. Can be used for practically the same mocouple $125.00 f.o.b. Chicago. 
service as the Alnor Pyrometer described above on tempera- Bulletin No. 4257 gives com- 
tures within the range of the instrument. plete information on Pyrocon 

Can be furnished in eight temperature ranges, 0-300° F., 400° models and accessories. 

F., 500° F., 600° F., 800° F., 1000° F., 1200° F., 2000° F. and also 








SS 
ALNOR INSTRUMENT CO. 


Division of Illinois Testing Laboratories, Inc. 


INSTRUMENTS Room 513 « 420 North LaSalle Street « Chicago 10, Illinois 
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question of_the month 


“Can No. 6 Fuel Oil Be Used for Heating Large 
Installation Where Constant Modulation Is Required?” 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with two answers that have been received 
from readers. Additional answers were presented in the March and April 
issues. Other solutions or comments for publication are invited. 


“J am preparing a design for a new heating sys 
tem for our plant, and will use unit heaters and 
convectors with hot water at a pressure of 50 psi 
and temperature of 300 F. 

“The estimated capacity required will be 10 
million Btu per hr. It is proposed to use two oil 
fired boilers of equal size, with a combined output 
of 12 million Btu per hr. The fuel being considered 
s a No. 6 fuel oil, with a viscosity of 3500 Saybolt 
seconds. 

“The burners will have to be modulated con- 
stantly to satisfy the variable heating load, and I am 
wondering if it is wise to consider such a heavy oil 
for this purpose. I realize that No. 6 fuel oil will 
require preheating prior to combustion, but the 
operating cost with No. 6 oil will be considerably 
lower than with lighter fuels. 

“1 would like to hear from other readers of Heat- 
ing, Piping & Air Conditioning about this and learn 
what their experiences have heen with No. 6 fuel 
oil for large installations of this type.” R.AM 


Furnace Design Details Will Be 
Of Prime Importance to Efficiency 


IN REPLY to R.A.W.’s question concerning the burn- 
ing of No. 6 fuel oil, this can be done very satisfac- 
torily with many types of burners if the prope 
conditions are created. 

He establishes the specifications for his No. 6 oil 
and it must be assumed that the quality will be rea- 
sonably uniform. 

He states that his maximum load is 10,000,000 
Btu per hr using two boilers with a combined output 
of 12,000,000 Btu per hr. Rotary cup burners may be 
used equipped with integral dual pump and reser- 


voir and viscosity control. Each burner would have 


a 4 to 1 turndown so if both boilers were operated 
in sequence, his total turndown would be 8 to 1. This 
should be adequate for the heating installation in 
question. 

The burners would be adjusted to fire between 25 
and 50 psig from low to high fire. The oil tempera- 
ture should be maintained at 120 to 140 F and proper 
provision made to heat the oil in the storage tank ad- 
jacent to the suction line. to eliminate excessive load 
on his transfer pump. 

No mention has been made by previous commenta- 
tors concerning furnace design. It is my opinion that 
this is most important. The radiant heat from an in- 
candescent refractory acts as a catalyst to accelerate 
combustion. A properly designed furnace built to the 
burner manufacturer’s recommendations with par- 
ticular attention paid to the dimension from the cen- 
ter line of the burner to the furnace floor is impera- 
tive. The secondary air should be introduced through 
a windbox with adjustable air louvers top and _bot- 
tom to maintain a constant relative windbox pressure. 
The furnace front should be the refractory ring type 
to admit air concentric to the burner nozzle. The 
primary air, secondary air and fuel should be auto- 
matically controlled by interconnected linkage in 
response to the load demand. The entire furnace in- 
cluding the ring type front should be sized according 
to the flame characteristics of the burner to avoid 


flame impingement. This should provide an efficient 


Continued on page 112 
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This mark tells you a product 
is made of modern, dependable Stee! 


“We've been buying from 
National Tube Distributors 
for almost 25 years—and 

they've never let us down.” 


So says Mr. Stanley Carter, President, 
Stanley-Carter Company, Mechanical 
Contractors, Detroit, Michigan. ‘‘Good 
distributor service is tremendously im- 
portant to our profit margin. That’s why 
we've been working with National Tube 
Distributors as long as we have. 

“‘We’ve never had a single project held 
up because of a late delivery from a 
National Tube Distributor—men and 
equipment tie-ups because of late ship- 


ments can waste a lot of money.” 


“‘We kept a big job right on schedule 
in Nashville, Tennessee, when the USS 
National Pipe arrived exactly at the time 
they promised it. 

“It looked like we were headed for 
trouble on a big Detroit job this year. We 
needed a lot of pipe in a hurry. All it took 
was a few phone calls. We received the 
pipe within 24 hours.” 


Heating, Piping & Air Conditioning, May 


** National Tube salesmen and distrib- 
utors back us with technical assistance. 
They not only keep us abreast of changes 
in specifications but offer recommenda- 
tions if specifications need to be changed.” 


“On this job, the distributor worked 
with the architect when a spec change was 
needed—the new specification was just 
as good for this particular job, and it 
saved us serious delays. 

““A National Tube salesman helped 
recommend a specification equal to the 
original spec but for a less expensive 
material on a plant expansion job we 
were doing. Cut the cost about 10°;.”’ 


“Another thing we like. These Na- 
tional Tube Distributors carry a complete 
stock of pipe sizes. 

“‘And the quality is excellent. In the 
past 20 years, we've had no trouble with 
USS National Pipe. If trouble were en- 
countered, we know help is as close as 
our telephone. We can call our National 
Pipe Distributor or National Tube, and 


, 


the team goes into action immediately.’ 
USS and NATIONAL are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Franciscc 
Pacific Coast Distributors 


United States Steel Export Company, New York 








trouble free installation. 

It is assumed that all burner installations receive 
normal maintenance and that would be required of 
this one. 


Francis G. Bastick 

Vice President 

{utomatic Burner Corp. 

Electronic Engineers & Contractors 


First Cost Will Be Greater, 
But Overall Saving Is Possible 


THE PRACTICE of using No. 6 fuel oil in a burner de- 


signed for modulating service can be treated much 


the same as with lighter oils. While provision must 
be made for adequate heating and maintaining tem- 
perature of the No. 6 oil. the problems are not ap- 
preciably different from other fuels. The fuel pump 
will deliver a constant volume and the fuel not 
burned will be recirculated. The first cost and main- 
tenance of controls and safety devices for No. 6 oil 
is greater. but the saving in fuel costs will more than 
offset this for a substantial annual savine. 
Lester Maurer 
Mechanical Engineer 


Giffels & Rossetti, Inc 
{rchitects & Engineers 


“Will Substantial Air Supply Above Hung Ceiling 
Prevent Condensation on Cool Air Ducts?” 


“How can we dispense with anti-condensation 
insulation covering on cool air ducts when the ducts 
are to be hung above an acoustical tile ceiling? 

“This problem has arisen in the design of an air 
conditioning system for an industrial plant of 50,- 
000 sq ft area, one story construction, with a height 
of 24 ft to the roof. Other construction features in 
clude standard brick wall, sash and aluminum sid- 
ing for walls, insulated metal decks, and built-up 
roofing 

“The system design is based on maintaining con 
ditions of 75 F DB and 62 F WB inside when out- 
side temperatures are 95 F DB and 75 F WB. Four 
roof-suspended air handling units will mix 20 per- 
cent outside air with 80 percent return air. The 
units have integral chilled water cooling coils, and 
will discharge air at 59.6 F DB and 53.5 F deu 
point, through main ducts to diffusers 

“The system was originally designed for an “un 
ceilinged” area. With air handling units and distri 
hution ducts installed, an 18 ft ceiling was added 
leaving aot space above. 

“If we isolate the ceiling space from the work 
area below by providing each with its own supply 
and return air system to and from the air handling 
units, can we, by controlling the mixture above the 
ceiling, prevent condensation on the ducts? About 
85 percent of the air quantity would be distributed 
below the ceiling with this plan. This would effect 
one outside air ventilation change per hr. The re- 
mainder of the air would be distributed above the 
ceiling 

“Answers and comments from other readers on 
this proposition would be greatly appreciated.” 


/.M 


Cites Ways to Prevent Condensation, 
Notes Insulation Is Best Insurance 


We ARE GLAD to give our opinion regarding the ques- 
tion of preventing condensation on air conditioning 
ducts above a suspended ceiling. 

It is the practice of our office to specify insulation 
of concealed air conditioning supply ducts because 


we have found through experience that even if con- 


densation will not theoretically exist, there are fre- 
quently practical considerations on the job that 
change conditions and cause condensation to form. 

In the example mentioned, the inside conditions 
are stated to be 75 F DB and 62 F WB which cor- 
respond to a dewpoint of 54 F. If we can assume that 
a supply air temperature of 59.6 F DB and a room 
dewpoint of 53.5 to 59 F will be maintained due to a 
relatively constant load, condensation will not form 
on supply ducts exposed in the air conditioned space. 
If under the same conditions the supply ducts are 
placed above a suspended ceiling, we would not ex 
pect condensation to form, providing supply air is 
introduced to the space above the ceiling as men- 
tioned in your letter. However, the air should be 
supplied uniformly so as to cause as much air motion 
as possible around the ducts. In order to provide 
more air motion and for other reasons, we would 
prefer to place return grilles in the suspended ceil 
ing and draw all return air through the upper space 
back to the units. In this case we would eliminate 
the supply air openings to the upper space together 
with whatever control devices are anticipated. 

It is our opinion that either of the two above 
methods will prevent condensation on the ductwork 
in this particular installation. Using the suspended 
ceiling space as a return air plenum is undoubtedly 
the surer method. but it has objections such as a) 
the possibility of conflict with fire prevention laws, 
b) the accumulation of dust in suspended ceiling 
space, c) the rise of supply air temperature on long 
runs, and d) the possibility of outdoor air leakage 
causing trouble. 

On account of all of the above and also because 
load conditions might change in the future, we be- 
lieve the wise thing to do is to insulate the ducts. 


W. CrLarence HABerer 
E. R. Ronald & Associates 
Consulting Engineers 


Heating, Piping & Air Conditioning, May 1961 








Reg. U.S. Pat Off 


A COMPLETE LINE FOR EVERY PURPOSE 


Uni-Silencers, manufactured in sensible, man- 
ageable units, are slip-joined, like children’s 
building blocks, for simple installation to fit 
any space requirement. There is a range of 7 
models to reduce effectively the airborne noise 
generated by fans in air conditioning and ven- 
tilating systems and by power roof ventilators. 
Special units can be designed for unusual job 
conditions. 


Because of new mass production methods 
based on standard, modular sizes, and ease 
and economy of installation, Uni-Silencers ef- 
fect important savings — a precision method 
at a cost comparable to conventional duct lin- 


ing. 


wis ime OP LOW Oe 


Vent-Spline Ventilating Ceiling System 


Provides fully-controlled air distribution throughout the ventilated 
or conditioned space. Each Vent-Spline directs just the right amount 
of air down into room. Ample induction keeps air moving com- 
tortably. Reduces cost by eliminating duct work, diffusers and grilles. 
Permits complete freedom in relocation of partitions and furnish- 
ings: allows full access to plenum. Constant flow of clean air keeps 





ceiling clean 

rade mark rez. pending U. § 
For use with all standard acoustical tiles, including fissured or per- t pending U. S. Pat. Of 
forated mineral tiles or even inexpensive wood fiber acoustical tiles. 











Now — from Elof Hansson research comes Hansoflow — fitting companion to the 


famous Uni-Silencer line. This new development is the latest breakthrough in our 


continuous scientific quest for mastery of today’s increasing noise problems. No 


wonder the newest structures from coast to coast are specifying Elof Hansson sound 


control products from ground to sky. 


Send for Free Uni-Silencer Selection Chart 
and 30-page Data Book on Hansoflow — 


No more guesswork for your noise control problem with 
the Uni-Silencer chart. Gives accurate directions, effi- re Y 
ciencies, explanatory graphs, and Noise Criteria for o Be 
. - = 
Rooms, with recommended NC curves. ny Fret 
7 ‘ 
S| / Ry 


The new Hansoflow Data Book is fully illustrated, with 
all necessary data and complete instructions for ease of 


installation. Write for your free copies of these two valu- . . . 
able engineering tools today. 711 Third Avenue, New York ee N.Y. 


AUTHORIZED SALES REPRESENTATIVES AND ACOUSTICAL CONTRACTORS IN EVERY MAJOR CITY IN THE U.S. AND CANADA 
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It’s a NASH Heating Pump, PLUS! 





The type CSI ' 
NASH Heating Pump sets 
a new Standard of economy 


Now a Nash quality Vacuum Heating Pump can be eco- p 
- i sthexanirtevalp ECONOMY IN 
nomically installed and operated on any steam heating job. 
FIRST COST 


wa 





~ 


Engineered for high performance and low installed first 





cost, this new pump still makes use of time tested Nash prin- 


ciples of operation. a 
Sten | , ‘) ECONOMY OF 
The Nash CSI has generous air capacity and features a 
INSTALLATION | 





~\ 


wide choice of water capacities and discharge pressures. The 








right combination of capacities is at hand to match the re- 


virements of the job. It is no longer necessary to pay extra — . 
? Pekan teste Sutera ‘, 4% ECONOMY OF 
for a pump with excessive water capacity, excessive discharge oe 
pressure, or in an attempt to get adequate air capacity. OPERATION 





With this advanced design, Architects, Engineers and Con- a 
tractors will find answers to many heating system problems. - 2 ECONOMY OF 


Send for bulletin now. 
MAINTENANCE 
JS 


NAS ENGINEERING COMPANY 
449 WILSON, SO. NORWALK, CONN. 
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A CHICAGO public housing 
project, where 15 _ high-rise 
apartment buildings are heated 
by floor and ceiling radiant 
panels supplied from a central 
boiler plant via _ individual 
building converters. Project oc- 
cupies 15 city blocks, provides 
almost 2000 dwelling units 


A 15 building apartment project — 


Radiant Heating Permits 90 F Temperature Drop, 


Allows Use of Low-Temperature, Low-Pressure Boilers 


culating water, a consequent reduction in under- 


BEFORE SELECTING a radiant heating system as the 
means to heat the large Frances Cabrini Homes 
project in Chicago, an extensive study of the require- 
ments was made by William Goodman, consulting 
mechanical engineer. One of the first considerations 
was the need for low operating and maintenance 
costs, since Cabrini Homes is a public housing proj- 
ect. 

The achievement of the low-cost objective is at- 
tested to by Clifford E. Koyen, chief operating engi- 
neer for the project, who notes that in 25 years of 
engineering experience he has never operated a heat- 
ing system with such ease, lack of operating prob- 


lems. and small amount of maintenance effort. 


Consider Temperature Drop Factor 


Since these buildings were to be supplied with 
circulating hot water from a central boiler plant, 
one installation economy was apparent. By designing 


the plant for a large temperature drop in the cir- 





as told to HPAC 

by William Goodman 
Consulting Mechanical Engineer 
Chicago | ; 
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ground pipe sizes and pumping capacity could be 
obtained. However, to do this a conventional 200 F 
hot water system would require a high pressure boiler 
plant capable of supplying water at about 325 F - 


assuming a temperature drop of 100 F. 


Radiant System Is Answer 


By installing a radiant heating system, requiring 
water at a maximum temperature of 130 F, a low 
pressure plant which would supply water at a max- 
imum temperature of only 220 F could be used. As 
finally designed, the system makes use of a 90 F 
temperature drop through the extensive underground 
piping system. 

Normally, the temperature of the circulating water 
as it leaves the boiler house is well under 220 F. An 
indoor-outdoor control varies the water temperature 
at this point, according to weather conditions and 
the demand from the buildings. Because the cir- 
culating temperature is relatively low, underground 
losses are small. 

During the summer, the central boiler plant is 


completely shut down. It would have been uneconom- 





ical to operate the large boilers for the sole purpose 
of supplying the comparatively small domestic hot 
water load. In fact it’s quite possible that the heat 
losses in the piping would have been greater than the 
itself, 


operation would be analogous to letting the tail wag 


water heating load and to tolerate such an 
the dog. 

Instead. domestic water is heated by means of fully 
automatic gas hot water heaters in each building, and 


overall a greater economy is achieved. 


How System Is Designed 


The Cabrini project consists of 15 apartment build- 
ings and was constructed in two stages: the first, with 
one 19-story, two 10-story, and five 7-story buildings, 
with a total of 859 apartments in the eight structures; 
and the second stage with two 19-story, three 10- 
story. and two 7-story buildings, which together 
provide some 1062 dwelling units. The entire project 
occupies an area of 15 city blocks, and was completed 
in 1955-56. 

Each of the low pressure Scotch marine boilers is 


rated at 350 boiler hp, but may be fired slightly over 


150 percent of rating to develop about 550 hp. The 


total boiler capacity at this firing rate is slightly in 


excess of 3300 boiler hp. Rotary-type burners are 


used. with No. 6 fuel oil. 

Each boiler has its own fuel oil system, burner, 
pump, fuel oil heater, 30,000 gal storage tank, stack, 
and connecting piping, and each is equipped with 
a separate induced draft fan and relatively short 
steel chimney. 

The number of boilers operating at any one time 
depends, of course, on the heating load. The six units 
follow either an operating start sequence of Nos. | 
through 6, or an exactly reversed pattern, but further 


variation in this sequence can be achieved simply by 


CIRCULATING PUMPS, _in- 
stalled immediately behind boil- 
ers, are of double-suction hori- 
design, with 


zontal split-case 


150 gpm capacity each. Sys- 
tem is designed so that at least 
one pump is operating at all 
times, insuring continuous hot 
through un- 


water circulation 


derground distribution system 


opening the main disconnect switches on any of the 


boilers. 


Maintain Continuous Pumping 


Another important feature of the design is the 
provision for the continuous operation of at least one 
This that 


boiler is on the line, one pump continues to operate, 


circulating pump. means even when no 


insuring good circulation through the underground 
The 


horizontal 


distribution are 
fitted 


with bronze impellers and bronze wearing rings on 


system. circulating pumps 


double-suction, split-case, bronze 
impeller and casing. Each has a capacity of 450 gpm 
a head of 115 ft. The suction side of each 


pump connects to the outlet of one boiler. 


against 


a 


Use Common Expansion Tank 


The expansion tank for the distribution piping 


system is connected to the return header, which in 
turn is linked to all boilers. Compressed air is used 
to maintain a closely controlled pressure on the boil- 


> 
ers below the relief valve setting. 


Buildings Have Own Converters 


Hot shell 


tube converters in each of the 15 buildings. The con- 


water is delivered to counter-flow and 


verters are designed for a working pressure of 175 


psi on the tube side, and 125 psi shell-side. Every 


structure has its own expansion tank, plus ‘hot water 


circulating pumps of the non-loading, single suction, 
vertical split-case type, with mechanical seals and 
bronze impellers. 

Water for the the 


converters to a temperature of from 100 to 130 F in 


radiant systems is heated in 


minus 10 F weather. An indoor-outdoor control in 
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SIX BOILERS, each rated at 350 boiler hp, may be fired slightly over 150 percent of rating for total of 3300 boiler hp. 
Units use No. 6 fuel oil, can be fired in sequence No. 1 through 6 or in reverse. Each boiler has own fuel storage tank, oil 


heater, induced draft fan and chimney 


each building reduces the supply water temperature 


below 130 F as the outdoor temperature rises. 


Heating Is From Above and Below 


Floor and ceiling radiant panels are designed to 
distribute roughly one-half of the output upward and 
the other half downward. Each dwelling, therefore, 
is heated both from above and from below. 

The radiant grids are made of type “L” copper 
tubing, 44 in. in diameter, installed in the concrete 
floors and ceilings. Tubing was installed on the 
wooden forms for the concrete slabs and attached to 
the reinforcing rods to prevent sags. Galvanized 
chairs are used where necessary to support the tubing 
between spans Joints were soldered, then before. the 
concrete was poured each circuit was blown out with 
CO, at a pressure of 250 psi. That pressure was 
maintained while reinforcing was placed, concrete 


was poured, and until the slabs had set. 


Control Is Also Individual 


The various apartment buildings have individual 
outdoor-indoor control systems. Circulating pumps 
are started and stopped automatically by outdoor 
thermostats, located on the north walls. One of the 
two pumps will continue to operate until the outdoor 


temperature reaches 65 F. The second pump is cut in 


whenever the outdoor temperature falls to 25 F. CONTROL PANEL for boilers 4, 5, and 6 is matched by 
Each apartment is equipped with manual shut-off similar panel for remaining three units 
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valves and balancing valves. and to insure the cir- 
culation of at least some hot water even when the 
former is turned off, a perimeter “wild” coil is in- 
stalled that cannot be controlled by the tenant. This 
prevents freezing of perimeter tubing installed next 
to the outdoor balcony slabs. which act as huge heat 


transfer fins. 


Operating Results Prove Economy 


The following operating results indicate that 
economy was in fact attained. No. 6 fuel oil consump- 
tion for the 1921 apartments between September 15. 
1959 and June 15. 1960 was 165.950 gal. The 9227 
rooms in the project, which cover a total heated 
floor area of almost 2.000.000 sq ft, were thus sup- 
plied with heat at a considerably lower consumption- 
per-sq-ft value than are comparable apartment 
buildings heated by other systems. 

Typical operation of the heating systems follows 
the design objectives very well. as indicated by this 
data for March 5, 1960: 

a) Outdoor temperature 16 F maximum 

(7 a.m. to 3 p.m.) 9 F minimum 

b) Boiler water temperature 190 F 

«) Water temperature, outlet 

from heating plant 184 
d) Water temperature, inlet 
to heating plant 145 F 

e) Oil temperature to burners 175 F 

f) Oil consumption, 8 hrs. 2950 gal. 

The average control temperature in the apartments 
ranges from 70 to 85 F. depending of course on ten- 


ant desires. 


Operations Aid Efficiency 


Various operational procedures have been adopted 
in order to insure a high degree of efficiency. Fuel 
oil is preheated to about 180 F by separate steam 
boilers. and an additive is introduced at the rate of 
one quart for every 1000 gal to prevent settlement 


of foreign matter and water. 


The burners have been modernized to prevent 
shaft seal failures by filling each shaft case with oil 
to a point just below the bottom of the shaft. Bear- 
ings are ‘lubricated with oil mist pickup from the 
oil case. No failures have been experienced since this 
procedure was initiated. 

Water quality is checked once each week to make 
sure that the pH value is maintained at approximate- 
ly 9.0, as a corrosion prevention measure. CO, re- 
corders at the boiler outlets are connected with plastic 
tubing to prevent corrosion. 

Each boiler is opened and cleaned after 16,000 gal 
of fuel have been burned. Tubes are scraped and 
the boiler is blown down, so that wear on each unit 
is equalized. At the end of each heating season, all 
boilers and expansion tanks are opened and cleaned, 


the boilers are treated, and left open until start-up. 


Stress Maintenance, Safety 


For operational safety, an annunciator system for 
the pumps in each building is designed to sound an 
alarm at the main heating plant should any of the 
pumps fail. 

The radiant heating system in the apartment 
buildings has completely eliminated the extensive 
cleaning programs required for exposed types of 
heating units, and has also done away with the prob- 
lem of repairs to damaged exposed units and piping. 

Refuse disposal, which in a project of this size is 
a considerable problem, is handled by individual 
gas-fired incinerators in each building. Refuse collec- 
tion shafts are equipped with sprinkler systems for 
fire protection, and each incinerator has a timer to 
prevent over-firing and to save on gas consumption. 

Since the initial installation, the refuse-chutes fire 
protection system has been converted to completely 
automatic control with the addition of a bimetal 
control-solenoid valve device. Sprinklers will start 
when the chute temperature becomes excessive. and 


will be shut off automatically when flames are « 


*X- 
adn 
=> 


tinguished and the bimetal control cools. 


FUEL OIL preheaters are pro- 
vided for each boiler. System 
for each boiler-burner unit is 
completely independent, from 
fuel storage through transfer 
to combustion, venting, and hot 
water distribution 
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© Professional tools can be used with greater ease and more effectively if basic 
conceptions are kept clearly in mind. The familiar psychrometric chart is such a 
tool. Here is a review which explains the fundamental meaning of sensible heat 
percentage and cooling lines which the engineer will impose upon the chart in 
the process of coil selection — as applied to a simple case of choosing the prop- 
er unit to cool a single space. Included are some refresher comments on the use 
of coil selection tables and the interpolation approach to the problem of match- 
ing available coils with tentative design conditions. 

Mr. Stevens is registered as a professional engineer in South Carolina, 
Georgia, and Pennsylvania. 


Simplified case explains the basic concepts of 


Cooling Coil Selection 
By Psychrometric Chart 


3y GEORGE C. STEVENS 


r € na cCnaineer 


Mucu has been written concerning the lines on a 
psychrometric chart and the phenomena which occur 
in the air conditioning process. One such comparison, 
frequently made, involves the case of air flowing 
through a direct expansion cooling coil, after which 
it enters a room to absorb heat and moisture from the 
room air. However it is not easy to visualize the 
relation between the actual physical occurrences of 
heat and humidity absorption and the representation 
of those occurrences by the lines of the chart. 

A slightly different explanation of these relation- 
ships may help to clear up certain obscure points. 

Let us assume that a room is gaining a certain 
amount of sensible heat and moisture (latent heat) 
over a given period of time, and that we are to 
counteract the heat gains by means of an air condi- 
tioner with a direct expansion cooling coil. 

For simplification, we shall assume initially no ven- 
tilating air and no duct work. The machine is simply 
placed in the room and air circulated through it. 

Air must emerge from the machine in such volume 
and condition that it will absorb the sensible heat and 
moisture gains at exactly the rate of room heat gain. 
We are not concerned about the sources of heat and 
moisture in the room except that none of the heat 
of evaporation must come from the room air itself. 
It may come from people, from a pot of boiling water, 


or other such source. 


Start With Absorption 


The line representing the latter part of the cycle, 
when heat and moisture are absorbed into the cooled 


air, is frequently called the “sensible heat percentage 
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line.” and should be estabkshed first. On this line 
depends the selection of the cooling equipment, 

The line itself does not represent a cooling process 
in the same sense as does a “cooling line.” It merely 
establishes, by its slope, the ratio between the amounts 
of latent and sensible heat gained by the room (pet 
unit of time) and therefore, the ratio of the amounts 
which one increment of cooled air must absorb into 
itself to counteract the room heat gains. 

This line extends from the room design condition 
point on the chart, to some point on the saturation 
curve where wet bulb and dry bulb temperatures are 
equal. Or, this line may never intersect the saturation 
curve, depending upon its slope. 

The sensible heat percentage line is the locus of 
all combinations of wet and dry bulb temperatures 
at which a supply of cooled air can enter a room 
and absorb the room heat gain exactly as fast as it 
occurs. Therefore, the air conditioner should cool 
the air from the existing room condition to some 


point on this locus line. 


Rate Is Next Factor 


If the point representing the leaving or discharge 
air condition does not fall somewhere on the sensible 
heat percentage line, sensible and latent heat will not 
be removed from the room in the proper proportion 
to each other. 

Just where on the line the point will fall depends 
on how fast the air is circulated through the air con- 
ditioner, or we might say, how many increments per 
minute are circulated. 

The slower the circulation, the cooler will be the 
supply air, or in other words, the greater will be the 
temperature drop. Therefore, the more slowly air 


passes through the machine, the nearer will be its 





cooling coil selection by psychrometric chart 


leaving condition to the saturation point. 

There are several ways of plotting this locus line. 
but one seems to demonstrate the idea of moisture re- 
lations more clearly. The formula is based on the fact 
that the number of grains of moisture to be absorbed. 
per lb of dry air, per degree difference (dry bulb) 
between supply and room air, equals the ratio of 
latent heat gain per hr to sensible heat gain per hr 


times 1.6. or 


Gr per lh diff/F diff (latent gain per hr/sensible gain 


per hr) 1.6 


The derivation of this formula is from common 
equations long used in air conditioning practice and 
most familiar. 

With the help of this formula, we can proceed to 
draw our line by using the scale of “grains of mois- 
ture pel lb of dry air” at the right of the psychromet- 
ric chart. Obviously a chart which uses the grains 
scale in lieu of “lb water per lb of dry air” must be 
obtained. 

Suppose the orains per lb difference per degree dif- 
1.6 or 0.4. This would be 
the case if the latent heat gain were 25,000 Btu per 
hr, and the sensible heat gain 100,000 Btu per hr. 
25.000/100.000 being 0.25. 


ference amounts to 0.25 


From the point of room conditions, say 80 F DB 
and 67 F WB. the line will extend towards the left 
on the chart, and down at the rate of 0.4 grains per 
lb for every 1 F DB decrease in temperature; or & 
grains of drop for every 20 F DB decrease. The line 
will extend to the saturation curve. 

This is the line which is the locus of all conditions 
of supply air which can absorb heat from the room 
in just the right proportions of latent to sensible heat. 

\t any point on the line, the relation of WB to DB 
temperature will be such that the supply air will 
ibsorb latent and sensible heat from the room in the 


same proportions in which the room gains such heat. 


Consider Volume Next 


The volume of air circulated must be great enough 
to handle all Btu that must be absorbed, without too 
ereat a change in temperature. 

A small amount of relatively cold air will accom- 
plish almost the same result as a large amount of 
warmer air. However, colder air must be better dif- 
fused to prevent drafts, but warmer air will require a 
larger machine at a corresponding increase in cost. 
Good practice requires a satisfactory compromise be- 
tween these two extremes. A 15 to 20 F temperature 
differential is generally used. 

If a coil could be obtained which would give ex- 


actly the temperature drop desired, we could assume 


a 20 F temperature drop and calculate the cfm to be 
circulated with the formula 

cfm 100,000/(20) (1.08) 1625 

A coil face area of 10 sq ft would yield a face 
velocity of 463 fpm. But we do not know what exact 
temperature drop to use. The final coil selection will 


rest on a consideration of all the factors involved. 


Velocity Sets Coil Temperature 


Assume a coil contains refrigerant at a temperature 
of 40 F. and that the room conditions are again 80 
F DB and 67 F WB. The dew point of such air is 60 
F. 


If we could pass air through the coil at sufficient 


velocity so that heat from the air would flow over the 
tubes as fast as the refrigerant could carry it away. 
the surface temperature of the coil would be 80 F. 

Conversely, if air passed through the coil at an ex- 
tremely low velocity. the refrigerant might absorb 
heat and carry it away so fast that the coil surface 
temperature would approach the temperature of the 
refrigerant. 40 F. 

At any velocity between these extremes, the coil 
surface temperature will fall somewhere between 
room condition of 80 F and refrigerant temperature 
of 40 F. This will be an average temperature, with 
some tubes colder and some warmer. The supply 
air temperature will also be an average, somewhat 
higher, with some parts of the air stream warmet 
than others. 

Unless the velocity is very high, some of the air 
will be so exposed to the coil that its temperature will 
reach dew point, or 60 F, and moisture will be 
precipitated on the coil, even though the average ait 
temperature may be above the dew point. Also, at 
least a part of the coil surface must be at a tempera- 
ture below the dew point, or no moisture will be 
precipitated. 

It can be seen then that the time required for the 
air to give up its heat to the coil is a prime factor 
pertaining to coil design. Coil depths and face areas 
must bear such relationships to each other that air 
volumes will be great enough to contain the heat 
loads, while velocities are kept low enough to allow 
sufficient time for heat to be surrendered, and to pre- 
vent excess friction load and moisture carry-over to 


the air stream. 


Note Important Variables 


So with regard to the cooling problem, of the num- 
ber of variables which must be considered, the most 


important are the face area, depth, and heat transfer 
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efficiency of the coil, the entering and leaving condi- 


tions and volume of air, and the temperature of the 


refrigerant within the coil. Air velocity through the 
coil is established by face area and air volume. 
In general, a psychrometric chart cooling line 


originates from the point of room conditions, and 


drops at an increasing slope as it approaches the 


saturation curve. This indicates that the rate of mois- 
ture precipitation, per F drop in dry bulb tempera- 
ture, increases as the air becomes more moist. There 


is a different cooling line for every set of conditions. 


Begin Coil Selection Process 


For a coil to satisfy our requirements, one of its 
cooling lines must terminate on our sensible heat 
percentage line, at a point that will provide satisfac- 
tory economic and performance results. 

Imposition of the cooling and sensible heat per- 
centage lines on the psychrometric chart will show 
how a coil suits a particular problem. Assume the 
DB and WB temperatures and heat loads as before. 
Drawn correctly, the sensible hedt percentage line 
will intersect the saturation curve at the point of 56.5 
F, at which DB and WB temperatures are equal. This 
is line AB in Fig.1. We do not know as yet what por- 
tion of AB will represent the actual temperature rise 
of the chilled air increment after it enters the room. 

The cooling graph for a particular coil would be a 
curve similar to ACD in Fig. 1, with C being the 


1 COOLING GRAPH for any 
particular coil would be curve 
similar to ACD, which inter- 
sects sensible heat percentage 
line AB at point C. Point B is 
saturation, at which dry bulb 
and wet bulb temperatures are 
equal. Text explains how, in 
actual practice, cooling graph 
for specific coil would be 
drawn from A through C to 
B, with B representing average 
surface temperature of coil. 
Point C on that line is obtained 
from cooling coil performance 
tables 





point of intersection with the sensible heat percentage 
line. CD shows the ultimate path the cooling line 
would take if air velocity were reduced to zero, o1 
the coil surface area increased to infinity, at which 
point the leaving air would be saturated, and its DB 
temperature would equal the refrigerant temperature. 

This is merely a conception. In actual practice, the 
cooling line would be drawn from A through C to B. 
with B representing the average surface temperature 
of the coil. Air temperature would approach this point 
if the surface temperature of the coil were uniform 
at this value. Then the cooling line would coincide 
with the sensible heat percentage line. Point C would 
be obtained from cooling coil performance tables, as 
will be explained presently. 

Actually, the surface temperature of a coil is by no 
means uniform, and for this reason the temperature 
of the air leaving a coil really approaches a point 
somewhat below B, on the saturation curve. For prac- 
tical purposes, however, the straight line ACB is 


adequate. 


Tables Aid Selection 


Manufacturers’ catalogs provide a wide variety of 
coil tables for individual and packaged coils to be 
used over a wide range of conditions. Many also give 
examples which illustrate selection methods. In gen- 
eral principle all methods are essentially alike. Given 
DB and WB temperatures of room air, coil face 


i 


Degree of 
saturation 
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areas and velocities, types of coil construction, and 
specified refrigerants at stated temperatures, the 
tables will yield leaving DB and WB temperatures 
and the coil capacities. 

For the problem at hand, we seek a unit which will 
produce the right capacity in tons, when the supply 
air condition falls on our locus line at a point that 
will result in satisfactory overall performance and 
economy. 

Air temperature drop within the coil should be 
great enough for efficiency, but low enough to pre- 
clude drafts. The 15 or 20 F temperature differential 
mentioned before will usually produce a condition of 
80 to 90 percent relative humidity. A coil which pro- 
duces such a differential, at a good face velocity, will 
usually be economical. 

Face velocity is the governing factor. If it’s too low, 
the coil face area will be unduly large. However. 
velocity should not be too high, or condensed mois- 
ture on the coil surfaces will be picked up by the air 
stream and carried into the room. About 500 fpm is 
a safe maximum velocity under ordinary circum- 
stances, but this value may be exceeded, of course. 
if there is a good guarantee of satisfactory perform- 
ance at a higher velocity. Generally speaking, refrig- 
erant temperatures tend to be higher at the lower 
coil face velocities, and this results in good economy 
in compressor price and power consumption, since 
the higher the refrigerant temperature, the less com- 
pression is required. Higher face velocities permit 


the use of coils of lower initial cost. 


Procedure Is Experimental 


The practical phase of coil selection is pretty much 
a matter of experiment. Many units will fulfill the 
requirements after a fashion, and it requires good 
judgment to sort them out. We cannot merely decide 
on a 20 F temperature rise and depend upon finding a 
unit that will cool the air volume to a leaving condi- 
tion that will fall exactly on the locus line and at the 
point corresponding exactly to the 20 F rise (60 F 
DB.) 

The objective is best performance at lowest initial 
and operating costs. Consideration of face velocity. 
depth, heat transfer efficiency, and refrigerant temper- 
ature is necessary. If the temperature drop of a coil 
is not the same as the rise assumed for supply air. 
one must assume a new rise to suit the unit and repeat 
the process. 

The cooling line depends on a mechanical con- 
trivance and data obtained by experiment with this 
contrivance. The air volume and room temperature 
rise must be adjusted conditionally for each unit. 

If the table data do not exactly suit our condi- 
tions, interpolation may be possible between air 
velocities, refrigerant temperatures, and numbers of 


rows in the coil to expedite the selection. 


For a given number of coil rows, if adequate com- 
pressor capacity and a variable speed fan are pro- 
vided, the refrigerant temperature and air velocity 
can be adjusted over a fairly wide range of values in 
order to obtain the desired conditions. The packaged 
type of air conditioner which is widely used usually 
has such a range. 

Room heat gains will vary widely throughout the 
day, and even though the equipment will normally 
operate at partial loads the unit must have adequate 
capacity to handle the maximum load anticipated. 


Ventilation Is Also Needed 


We have neglected the introduction of outside air 
up to this point for simplification. However, ventila- 
tion air is always required in comfort cooling, and 
must be considered. 

Outside air may be admitted either directly to the 
room or directly to the air conditioner. The better 
method is through the machine. Otherwise, chilled air 
volume must be greater, or its temperature lower, o1 
both. If outside air is mixed with return air just prior 
to cooling, the cooling process can start at the mixture 
temperature instead of at room temperature, thus per- 
mitting a higher refrigerant temperature. Further- 
more, direct introduction to the room will result in a 


lower room sensible heat percentage (steeper locus 


line) and generally lower supply air WB temperature. 

Regardless of the method used for ventilation, some 
opening must be left for an equal quantity of air to 
escape to the outside, and cracks around doors or 
windows cannot always be depended upon for this 


purpose. 


Start At Mixed Air Temperature 


The cooling line for an air supply which is a mix- 
ture of return and outside air originates at the mix- 
ture temperature instead of at room temperature. 
Otherwise the principles previously stated for the 
cooling graph all apply. 

The process of absorption of heat from the room 
will start where the cooling line intersects the locus 
line, as before. It will still end at room temperature. 
however, and not at mixture temperature. The rise 
from room air temperature to mixture temperature is 
the result of blending room air with outside air in the 
mixing chamber of the machine. The temperature of 
the air within the mixing chamber approaches that 
of the outside air in direct proportion to the quanti- 
ty of outside air introduced. If the total air supply is 
from outside, its temperature is that of the outside 
air. If the mixture is half and half, its temperature 
is halfway between room temperature and outside 
air temperature. If the outside air volume is one- 
tenth the total supply, the mixture temperature will 


be greater than room temperature by one-tenth the 
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2 CALCULATIONS to in- 
clude outside air supply for 
mixture with return air, and coil 
selection under those circum- 
stances, are illustrated at right. 
CA is the locus, or sensible heat 
percentage line; CE the cooling 
line; AH the line on which out- 
side and room air are blended, 
with H representing design con- 
dition of outside air. Point D is 
condition which mixed air ap- 
proaches as it flows through the 
coil, and is average surface tem- 
perature of coil. Lines CF and 
CG represent positions cooling 
line would assume if ratio of 
outside to room air were in- 
creased 
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number of F difference between room and outside 


temperatures. It is. as simple as that. 


Summarize Calculation Method 


The procedure for calculating an air supply which 
includes some outside air can be summarized as fol- 
lows: 

1) Assume a supply DB temperature, and from it, 
the temperature rise to room conditions. This will 
also establish the supply WB temperature, since the 
point indicating the DB temperature will be on the 
loc us line. 

2) Calculate the air quantity for this rise within 
the room by the formula 


cfm (sensible heat gain per hr)/(F difference) (1.08) 


This will be the total air quantity to be cooled. 

3) From this quantity as a total, including the 
amount of outside air to be introduced, calculate the 
mixture temperature. 

4) Select a coil which will produce as nearly as 
possible the supply air conditions assumed, using the 
mixture temperature and the calculated cfm. If the 
unit considered does not come close enough to meet- 


ing the desired conditions, assume a new temperature 
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Dry bulb temperature, F 


rise and repeat the procedure. With practice, only a 
few tries will be needed to make the match. 

This procedure will yield lines on the psychro- 
metric chart similar to those shown in Fig. 2. 

The line CA is the locus, CE the cooling line, and 
{H the line on which outside and room air are 
blended. Point H represents the assumed design con- 
dition of the outside air; point E the mixture condi- 
tion. Point D, on the saturation curve, indicates the 
condition which the mixed air supply is approaching 
as it flows through the coil, and is the average surface 
temperature of the coil. 

Lines CF and CG indicate positions which the cool- 
ing line would assume if the ratio of outside air to 
room air were increased. Points F and G represent 
what the mixture conditions would be in these cases. 

These are the fundamentals of calculating a condi- 
tioned air supply and selecting a cooling coil to pro- 
vide it. We have intentionally avoided discussion of 
variations in the problem such as extremely high 
latent heat loads requiring very low DB temperatures 
for moisture removal and subsequent reheat, in order 
to restrict our consideration to the basics of the air 
cooling process and its relation to the psychrometric 
chart. 

This is only a fractional part of air conditioning 


design, but a most important fraction. 





*® Double refrigerant risers have long been used for suction 
and discharge lines in systems with variable capacity compres- 
sors. This was the ‘‘safe’’ or conservative approach — used to 
insure positive return of lubricating oil from the piping back to 
the compressor. Double risers assured a high enough velocity to 
carry the oil even when compressor capacity was reduced to a 
minimum. The accompanying charts combine the variables of 
compressor capacity, system pressure loss, design tempera- 
tures, and critical velocity to permit an easy determination of 
riser size to produce proper oil return. Equally important, the 
charts will show when single velocity risers can be used without 
adverse effect on the system balance. 


When Will Single Refrigerant Risers 
Provide Proper Oil Return? 


By JOHN P. JOHNSTON 
John P. Johnston & Associates 
Consulting Engineers 


A FEW years ago, data available on the subject of oil 


return in refrigerant piping made a decision to use 
double risers in systems with automatic-capacity-con- 
trol compressors appear rather conservative. 

At that time, it was generally accepted that suc- 
tion and discharge gas velocities of less than 1500 
fpm in vertical risers would not suffice to insure 
that compressor lubricating oil which leaked to the 
piping would be returned through the system to the 
compressor, 

Thus, for variable capacity compressor systems, 
where unloading of the compressor in stages would 
reduce the volume and thus the velocity of gas 
through the risers, double risers seemed to be the 
“cautious” approach. Double risers provide one pipe 
of proper size to accommodate the minimum capacity 
at minimum recommended velocity, combined with 
a second pipe of such size so that the two together 
will handle the maximum volume. 

Assured oil return for all such systems by means 
of double risers was a proven fact. 

More recently, tests conducted by Professor Nor- 
man Sharpe of California State Polytechnic College 
have involved the use of single velocity risers at the 
suction outlet of direct expansion coils and heat ex- 
changers. 

The results of these tests have confirmed certain 
other available data related to recommended mini- 
mum tons of refrigeration capacity (gas volume) to 


be carried by a suction riser in order to insure satis- 


factory oil return. 


Single Risers May Not Suffice 


With what we now know, it appears that the “con- 
servative’ double riser approach may not have been 
so conservative after all. In fact, what follows will 
show that in a system with variable capacity com- 
pressor, single velocity risers will operate satisfacto- 
rily from the coil and compressor outlets to the suc- 
tion and discharge mains only if such risers are not 
of too great a length. 

Otherwise, an intolerable pressure loss can be ex- 
pected. Under these conditions, therefore, a return 
to the old standby of double risers is the only work- 
able solution to the problem of restricting pressure 
drop within allowable limits. 

Concurrently, however, the procedure described 
here will allow the engineer to make a precise judg- 
ment on exactly when or at what point the length 
of the risers will require the double pipe.design. 


Earlier Data Develops Limits 


Basically, Professor Sharpe’s tests were conducted 
using a suction riser of 1 in. diameter, incorporat- 
ing a trap at its base and using refrigerant 12 at 
temperatures of 22 and 50 F. 

Among other things, the tests proved that satis- 
factory oil return was possible at riser gas velocities 
of 600 and 670 fpm. This coincides with some other 
recommendations concerning minimum pipe sizes 
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1 REFRIGERANT 12 suction gas pressure drop in Type K copper tubing 
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single or double refrigerant risers? 


for suction gas risers used with refrigerants 12, 22. 


and 500. 

While it is nowhere stated in the published results. 
there is reason to believe that the condensing tem- 
perature in all test cases was 105 F. It is important to 
note that in the use of such data, and in an analysis 
of the problem it hand. the level of condensing tem- 
perature is of considerable moment, as will be demon- 


strated later. 


How Graphs Are Constructed 


Figs. 1 through 4 are plotted to show pressure drop 
(psi per 100 ft of equivalent pipe system length) vs 
refrigeration capacity of the system in tons, for the 
suction and discharge sides of systems employing 
refrigerants 12 and 22. 


Figs. 5 and 6, for liquid refrigerants 12 and 


29. 
are included to complete the family of curves. 

The graphs incorporate the relationship of critical 
gas velocily to pipe size and nominal capacity in 
tons. Critical velocity factors are reflected as straigh! 
lines on log-log charts, and follow the general equa- 
tion. 

Ve ( T" 
where 

Ve minimum velo¢ ity tor optimum oil return, ipm 

( constant 

T nominal tons of refrigeration capacity at standard 

operating conditions of 40 F and 105 F 

Plotting such graphs in terms of tons is for con- 
venience only, since in reality neither the piping. 
coil, nor compressor are aware of a “ton” of refrig- 
eration. By “tons,” we actually are defining the vol- 


ume of gas circulated in various parts of the system. 


depending upon temperature and pressure from 


which velocity and pressure drop can be directly cal- 


culated, 


Standard Conditions Must Be Modified 


Insofar as the design or operating conditions vary 
from the assumed standard conditions of 40 F and 
105 F. corrections must be applied to the nominal 
tons of capacity plotted on the graphs. 

To determine the refrigerant weight to be circu- 
lated per minute to produce a refrigerant effect of 
one ton 


lb/min/ton (12,000/60) (Hi Hl) 


where 
Hi enthalpy of vapor, Btu per lb 
Hl enthalpy of liquid, Btu per lb 


For refrigerant 12, and the standard conditions of 
10 F suction and 105 F discharge gas temperatures, 
the equation will result in 


Ib/min/ton 200/ (82.71 32.40) 
3.975 lb/min/ton 


This weight of refrigerant must be circulated in all 
parts of the refrigeration cycle, at this particular 
condition, but the refrigerant will vary in volume de- 
pending upon whether it is in the form of suction 
vas, discharge gas, or liquid’. 

By multiplying this weight flow (3.975 lb per min 
per ton) by the specific volume of the refrigerant at 
the suction, discharge, and liquid temperature con- 
ditions, the following volumes are obtained: 

Suction gas: 3.148 cu ft per min per ton 


Discharge gas: 1.185 cu ft per min per ton 
Liquid: 0.051 cu ft per min per ton 


!f the system under consideration were to operate 
at 20 F and 120 F suction and condensing tempera- 
tures, respectively, then by this same equation 


lb/min/ton 200 / (80.49 36.16) 
1.511 lb/min/ton 


would be circulated in the refrigeration cycle. 
The volume of refrigerant in the various stages 
would be 


5.057 cu ft per min per ton 
1.083 cu ft per min per ton 


Suction gas: 4.511 X 1.121 

Discharge gas: 4.511 & 0.240 

As compared to the standard conditions of 40 and 
105 F. this would represent an increase of 60.6 
percent in the volume of the suction gas, and a de- 
crease in the volume of the discharge gas to 91.3 


percent of the standard condition volume. 


Data for Refrigerants 12, 22 Coincide 


In computing volume relationships for refriger- 
ant 22. it is interesting to note that they coincide 
so closely with the relationships for refrigerant 12 
that for all practical purposes the values can be aver- 
aged, and a single graph constructed which will ap- 
ply for both refrigerants. (Fig. 7) 

In Fig. 7, the cu ft per min per ton values for 
non-standard operating conditions are expressed as 
ratios of standard conditions, in which Rs equals 
suction gas volume ratio and Re the discharge gas 


volume ratio. 


Graph for Non-Standard Conditions 


Therefore, from Fig. 7, if a system were designed 
for conditions of 20 and 120 F, then in sizing suc- 
tion gas risers from the graphs presented here the 
design tonnage must be increased to 160 percent 
a factor of 1.6 


Discharge gas tonnage will be 91.3 percent (0.913) 


the design capacity. 
of the design tonnage when applied to the discharge 
Values of enthalpy and volume are from data tabulated 


hy Kinetic Chemicals, Inc., which we note vary slightly from 
data offered by some other refrigerant producers. 
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Refrigeration effec 
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4 REFRIGERANT 22 hot gas pressure drop in Type K copper tubing 
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single or double refrigerant risers? 


gas graph for the purpose of selecting the proper size 


discharge gas riser. 


What Is the Constant? 


Note that the constant C in the equation Vc 
CT°® can be expressed by 


( er 
where 

k kinematic viscosity of the gas at the temperature 
condition, sq ft per sec 

r 9.126 for refrigerant 12 up to 100 F 
9.820 for refrigerant 12 above 120 F 
7.806 for refrigerant 22 up to 100 F 
8.435 for refrigerant 22 above 120 F 


The values of k used here are taken from Air Con- 
ditioning Refrigeration Data Book, 1953-54 edition. 


p. 3-03. For some unknown reason, these values of 
kinematic viscosity cause a shift in the graphs 
(Figs. 7 & 8) between 100 F and 120 F as can be 
seen from the variation of the values of Y, above. 
There can well be some logical reason for this shift, 
but for our immediate purposes it is unnecessary to 


rationalize the phenomenon. 


Reynolds Number Factors Included 


The critical velocity curves on Figs. 1 through 6 


incorporate the effects of density, viscosity, and 


diameter which are the factors employed in the de- 
termination of Reynolds Number. Thus this param- 
eter, so important in a study of fluid flow and ther- 


5 REFRIGERANT 12 liquid 
pressure drop in Type K cop- 
per tubing 
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6 REFRIGERANT 22 liquid 
pressure drop in Type K cop- 
per tubing 
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modynamics, is fully considered in determining the 
proper size riser for the refrigerant at the design 
temperature-pressure condition. 

In fact, a single plot of Reynolds Number vs re- 
frigerant temperature may be constructed and will 
be correct for either refrigerants 12 or 22. It is 
obvious then that no single value of critical velocity 
can be correct for a variety of pipe sizes and tem- 


perature conditions. 


Oil Flow In Discharge Lines 


While published data to date has dealt mainly 
with the return of oil from the evaporator to the 
compressor, it is our opinion that a form of the same 
problem exists in carrying oil away from the com- 
pressor once it has passed through the discharge 
valves. 

As an extreme, we are certain that if a discharge 
pipe of infinite size were installed, it would in time 
hill sufficiently with oil to damage the compressor. 

Though. as may be seen by inspection of the 
charts, the critical velocity for discharge gas is much 
lower (as is expected in view of the higher oil carry- 
ing capacity,) there will arise a condition at which 
the oil cannot be lifted in a discharge gas riser. There- 
fore the same careful consideration must be given to 
the design of the discharge gas risers as is accorded 
the suction riser design. The need for special evalua- 
tion of all gas risers will exist in any system with 


a variable compressor capacity. 


How To Use Charts 


To use these charts (Figs. 1 through 4) enter the 
graph vertically at the desired tonnage to an inter- 
section with the gas temperature line. This point 
represents the minimum velocity that must be main- 
tained for the proper return of oil, and the proper 
riser size will be either on or above this point on 
the chart. 

The following example will illustrate the full use of 
the charts. 

Assume an installation with a variable capacity 
compressor, using refrigerant 12 to produce a re- 
frigeration effect of 60 tons at conditions of 55 and 
115 F, and with an unloading sequence of 25, 50, 
75, and 100 percent. 

From Fig. 7, Rs equals 0.8 and Re equals 0.9. 
This means that as compared to standard conditions 
of 40 and 105 F, the volume of the suction gas will 
be reduced to 80 percent and the volume of the dis- 
charge gas will be reduced to 90 percent. Therefore 
in the present problem, to correct for the variation 
from standard conditions: 


60 xX 0. 8 
60 X 0. 9 


48 tons (suction) 
54 tons (discharge) 
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7 VOLUME RELATIONS 


HIPS for refrigerants 12 and 22 


Likewise, in considering the flow at minimum 
pacity: 


48 X 0.25 
54 X 0.25 


12 tons (suction) 
13.5 tons (discharge) 

These are the capacities for working conditions. 
Concurrently, an engineering judgment would be 
made concerning the maximum allowable pressure 
drop (Ap) for the risers which will permit an eco- 
nomical pipe selection. 

In Fig. 1, entering at the 48 ton capacity, if we 
first consider a 3-lg in. pipe, this size will result in 
a velocity of 3400 fpm and a pressure drop of 2.0 
psi per 100 ft equivalent pipe length. Next it can be 
determined that this 3-14 in. pipe size will yield a 
gas velocity of 820 fpm at minimum compressor 
capacity of 12 tons. 

The intersection of the 12 ton coordinate with the 
suction temperature line (55 F), however, shows 
that a velocity of not less than 960 fpm must be 
maintained in a vertical riser to effect proper oil 
return, and therefore only a 2-54 in. pipe (or small- 
er) will satisfy this requirement. The velocity in the 
2-5g in. pipe at 12 tons capacity will be about 1200 
fpm, well above the required minimum. 


Return to Maximum Capacity 


How will the smaller pipe size affect system opera- 








single or double refrigerant risers? 


lion at maximum capacity? The intersection of the 
18 ton line and the 2-5 in. pipe curve yields a pres- 
sure drop of 4.7 psi per 100 ft, with a velocity ol 
1400 fpm. 

Thus it can be seen that the selected single velocity 
riser will operate satisfactorily from the coil into the 
suction main only if it is not of too great a length. 

If the riser were of an equivalent length of, say. 
LO ft, a loss of 0.10 4.7 


enced in the suction riser, but an equivalent length 


0.47 psi will be experi- 


of 50 ft will yield a pressure drop of 2.35 psi. 


‘What About Discharge Risers? 


Similarly, the maximum volume equivalent of 54 
tons in the discharge gas riser of 2-5 in. size (Fig. 
2) will produce a pressure drop of about 2.1 psi pet 
100 ft at a velocity of 1900 fpm. 

At the minimum capacity of 13.5 tons and at a 
discharge temperature of 115 F, a minimum velocity 
of 720 fpm is required, and the 2-5g in. pipe falls 


short of this in that the velocity produced in a 


pipe of this size at 13.5 tons is less than 500 fpm. 


Smaller Size Meets Requirement 


If, on the other hand, the next smaller pipe size 
is selected (2-1 @ in.) the critical velocity is achieved. 
The intersection of this 2-14 in. coordinate with the 
maximum capacity (54 ton) line yields a velocity 
of about 3000 fpm, and the pressure drop at that 


condition is 6.1 psi per LOO ft equivalent length. 


(vain, the single velocity riser will be feasible only 
if the length is not too great. An equivalent length 
of 10 ft for the discharge riser will give a pressure 
drop of 0.10 * 6.1 


capacity. 


0.61 psi at maximum system 


Will Losses Be Too Great? 


Depending, therefore, on the length of the rest of 
the piping, such losses may not be enough to affect 
the system balance. However, if the velocity risers 
are of an equivalent length of, say, 100 ft, then the 
1.7 psi suction loss and 6.1 psi discharge loss can- 
not be tolerated. 

If this is the condition, then the old standby of 
double 


problem of maintaining pressure drop within allow- 


risers is the only workable solution to the 


able limits. 


Charts Help To Design 


rhe purpose of the charts presented here is to 
afford an easy means of determining when the single 
velocity riser will no longer suffice, or conversely, 
when the single riser will suffice and perhaps allow 
additional economies of design. 

We are satisfied that while only certain portions 
of the graphs are absolutely substantiated by the 
available data mentioned earlier, the extensions of 
the data used to construct the graphs are correct, 
riser size 


and can be used in determining velocity 


for suction and discharge gas. + 
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TELEVISION STATION WWL-TV, owned and operated by Loyola University of the South, New Orleans, La. 


Careful Heating-Cooling Design 


Keeps TV Station ‘On-the-Air™ 


By JOSEPH E. LEININGER the design, of course, include in- drawings had been completed. 
Consulting Engineer door and outdoor conditions, the Actually, the facility occupies 
THE DESIGN analvsis for a televi- type of building construction and two sites the studio building lo- 
sion station ait conditenios sys- layout, proper air distribution, cated on famed North Rampart 
tem will be influenced basically by noise level considerations and vi- St., and the transmitter building 
uc wectetl. tnctein canttiend. tox bration effects, and the necessary some 4 miles away in Gretna, La. 
any building with commercial system reliability. The two are linked by a micro- 
type occupancy. wave system which actually passes 
Certain specialized —_require- Design for New Station under the gt Mississippi River 
ments. however. not usually so Bridge, which straddles the line 
prominent in an ordinary building, Television station WWL-TV, op- of sight between them. 
complicate the problem somewhat. erated by Loyola University in 
Generally, these special consid- New Orleans, first went “on the 
erations will take the form of an air” in September 1957. This in it- 


exaggeration of the following: self was an accomplishment, since The basic air conditioning plan 


Cite Main Design Features 


1) Variations in lighting and by the previous May, only the for the studio building includes 





equipment heat gains. 
2) Occupancy variations during — Here is a description of the heating and air condition- 

a 24 hr period. ing systems which meet the specialized and stringent 
3) Temperature control re- demands of the high internal heat gain problem within 

operating television studio and transmitter buildings. 

needs for precision electronic The system developed for WWL-TV in New Orleans 

equipment. has worked well for over three years, and has resulted 
The more common elements in in only minor suggestions for improvements. 


quirements. 


4) Supply and exhaust air 
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two 75 ton capacity centrifugal 
chillers. These provide for 100 
percent standby capacity, plus 
some allowance for future increase 
in load requirements. A packaged 
gas fired hot water generator of 
1-1/5 million Btu per hr output 
capacity is also installed. This boil- 
er is seldom, if ever, needed at full 
capacity, and is used principally to 
warm the building on unusually 
cold winter mornings. 

No allowance is made for pick- 
up or piping losses in the heating 
design because of the unusually 
high internal heat gain produced 
by the large amount of equipment. 

A cooling tower of the induced 
draft type is installed on the roof. 
Rating for the tower is 200 tons, 
to cool 800 gpm of water from 95 
to 87.5 F in an air temperature of 
80 F WB. The tower jacket and 
top deck are of non-combustible 
construction, since the site is with- 
in the “inner fire zone” of the city. 

One unusual feature is that the 
structural support for the cooling 
tower also serves as the base for 


the microwave antenna. 


Table Gives Breakdown 


Table ] itemizes the various oc- 
within the 


building, and shows the division 


cupied areas studio 


of single and multi-zone air condi- 


tioners used to condition each 


space, with the capacity of each. 
Various other equipment items 
heaters. 


chilled 


and hot water pumps, and exhaust 


such as hot water unit 


condenser water pumps, 


fans serve or complement this 
main system. 

The pneumatic control system 
used in the building is worthy of 


special mention in regard to its 


TABLE 1 


INDUCED DRAFT cooling tower of 200 ton capacity is installed on roof of 
studio building on structural members which also support microwave antenna 


service within the main operating 
studios Nos. 1 and 2. 

A total of four thermostats are 
spaced around the perimeter of 
each studio area. The four act 
through three double diaphragm 
pneumatic relays, which are con- 
nected in series with each other as 
well as with the various thermo- 
stats. In other words, the first two 
thermostats are connected to the 
first relay, then the first relay is 
connected in series with the second 
relay, which is also connected to 
the third thermostat, and so on. 

The cumulative effect of this ar- 
rangement is to position a three- 
way mixing valve in the chilled 
water supply to the cooling coil of 
the zone air conditioner, and a 
similar valve in the hot water heat- 
ing supply. 

This 


risk” type of control, because of 


results in a “calculated 


are itemized below, with cooling and heating capacities of each 


the fact that the whole studio 
comprises but a single zone. Dur- 
ing the cooling cycle, the section 
of the studio which requires the 
maximum cooling affects the ac- 
tion of the nearest thermostat. This 
is the control point. Other thermo- 
stats in the studio will then be 
“inaffective,”’ so that other sec- 
tions of the studio will be over- 
cooled. 

Similarly, on the heating cycle, 
the section which requires the 
minimum amount of heat will gov- 
ern the heating input, and the in- 
affective 


heated. 


sections will be under- 


Idea Works Well 


During three years of operation, 
no complaint has been heard as a 
result of this control system. This 
is due to at least two factors. 


VARIOUS TYPES of year ’round air conditioning units used in the several areas of the TV studio building 





Unit 

Area type 
Studio No. 1 
Studio No. 2 
Control room 
9 to 5 offices 
24 hr offices 


Auditorium 


Multi-zone 
Multi-zone 
Multi-zone 


Single zone 
Single zone 


No. of 


zones cfm 


12,000 
17,000 
8,000 
11,000 
5,000 
3,000 


Volume, 


Cooling Heating 
capacity, capacity, 


tons MBtuh 


45 285 
48 360 
26.5 45 
23 290 
10 160 

7 110 


Single zone 
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Since the part of the studio in 
use will be the section producing 
most heat from lights, cameras, 
etc., proper heating or cooling 
values are actually being main- 
tained in the occupied portions. 
Other portions of the space are 
then being used only for access to 
or exit from this controlling sec- 
tion, and may be considered as 
transient spaces. 

Besides this, the natural effect of 
varying air temperatures within 
the single space is to produce an 
equalization of temperature by 
convection, conduction, and radia- 
tion, in that order of importance. 


Vary Duct Pattern 


Supply and return air distribu- 
tion design is based on the usual 
considerations of adequate air vol- 
drafts, 


static pressure losses within the 


umes without noticeable 
ducts, and quiet operation. 

Circular aspirating type ceiling 
supply outlets are used in the 
studios, with ceiling return grilles. 
These supply outlets incorporate a 
special feature. An extended duct 
is attached to the diffuser and 
slotted on each side to receive a 
pin and wing nut from the ceiling 
duct extension. By this means, 
diffusers can be raised or lowered 
so as not to interfere with over- 
head lights and microphone booms. 

In other areas of the building. 
sidewall supply air grilles or 
square ceiling supply outlets and 
sidewall return air grilles are in- 


stalled. 


Pattern Is Flexible 


Interior partitioning in the first 


and second floor nine-to-five offices 


and in the 24-hour offices on the 


first floor is modular to provide 
for future variations in space use. 

This led to the use of flexible 
round ducts, consisting of poly- 
vinyl coated glass fiber fabric, me- 
chanically locked with a support- 
ing steel spiral. These lead from 
the fixed metal ducts serving gen- 
eral areas, to the various supply 


outlets. Thus the system is flexible 
enough to accommodate changing 
space patterns with a minimum of 
expense and effort. 

All supply and return air ducts 
are lined with 1 in. of vinyl coated 
heavy density glass fiber. Sound 
attenuating boxes are installed 
within the main supply ducts serv- 
ing the studios and the audio 
booths. No special sound treatment 
is used for return ducts. This ar- 
entirely 


rangement has proved 


satisfactory. 


Isolate Noise, Vibration 


Any possible vibration trans- 
mission from the two centrifugal 
chillers is precluded by their loca- 
tion in a separate frame building 
adjacent to studio 2. All equipment 
with moving parts is mounted on 
rubber-in-shear or sandwich type 
anti-vibration supports. No diffi- 
culty has been experienced wih 
these relatively simple types of vi- 
bration control, even though the 
mechanical equipment room is so 
close to the studio. 

Most of the equipment is sup- 
ported directly by the first floor 
slab, which in turn rests on the 


sround. which contributes to the 


generally rapid attenuation. Piping 
connections to pumps and to the 
refrigeration machines are made 


with flexible couplings. 


Equipment Ventilation 


In the technical equipment area 
of the building, an exhaust air 
duct sysiem is mounted directly 
above the top of the electronic con- 
trol racks, with an inlet from each 
of the various rack cubicles. 

About 125 cfm of exhaust air is 
removed from each of the 27 racks 
by means of an _ exhaust fan 
mounted on the roof. Air supply 
to each rack is via a crawl space, 
from studio 1 and from the first 
floor offices. Air is re-filtered be- 
fore entry to the racks. 


Condition Power Building 


In Gretna, La., a 7.5 ton capac- 
ity unitary air conditioner with 
remote cooling tower and condens- 
er water pump supplies cooled ait 
to the office, work rooms, and con 
trol room of the transmitter build- 
ing. Heating is by means of an 
electric duct heater. located in the 
supply air duct directly above the 


discharge air connection. 


tian Rte > 





oa 
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AIR SUPPLY to studios is through circular diffusers mounted on extendable 
ducts. Diffusers can be raised or lowered as needed to avoid interference with 


lights and microphone booms 
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AIR CONDITIONER for one 
studio is shown at right. Unit 
contains chilled water coils, is 
controlled by group of series- 
connected thermostats 


Equipment racks in this build- 
ing are served by a system similar 
to that used across the river, ex- 
cept that two fans are installed 
one for each half of the space. 
Supply air is drawn from a plenum 
space beneath this area, after fil- 
tering by means of two electro- 
static type air filters. An axial flow 
fan provides air supply from the 
filters to the plenum space. Four 
centrifugal fans draw air from the 
plenum for the equipment racks. 


and also for the transmitter room. 
‘ 


Suggest Improvements 


Probably any humanly con- 
ceived plan allows for some im- 
provement. We can, from our ex- 
perience with this project, suggest 
one or two ideas that would have 
been useful additions. 

Reception areas with heavy traf- 


fic to and from the outside should 


be specially treated, particularly 


on the heating cycle. In this case, 








a booster electric duct heater was 
later installed in the supply air 
duct serving the entrance area, 
with a separate room thermostat 
for control. 

In those areas which contain ad- 


ministrative offices, or within the 


“creative” spaces for editorial, di- 
rectoral, or similar use, individual 
room temperature control is rec- 
ommended. This was not provided 
at WWL-TV, due to initial cost 
considerations. 

Nevertheless, the operational ex- 
perience has been most satisfactory 
with the compromise multi-zone 
system which serves the studio 
areas. 

Those who met the interesting 
challenge of unusual requirements 
and a stringent time schedule in- 
cluded architects Diboll-Kessels & 
Associates, and mechanical con- 
tractors Emile M. Babst Co. + 


PLENUM SPACE below trans- 
mitter building provides air 
through centrifugal fans to ven- 
tilate transmitting equipment on 


floor above 


Heating, Piping & Air Conditioning, May 1961 





the law 
and your profits 


JOHN F. MORRISSEY, author of this regular feature, is an 
attorney at law and has an extensive practical business 
and legal background. This series is based on actual cases. 
All names are, however, fictitious. It should, of course, 
be remembered that the law varies in different states. 


Is A Seller Who Sub-contracts Installation 
Liable for Defective Work? 


CAN ONE who sells heating equip- 
ment be held liable for a defective 
installation performed by  an- 
other ? 


purchased from a firm which in 


A heating plant may be 


turn may subcontract the installa- 
tion. The seller may find himself 
being sued for the faulty installa- 
tion of the sub-contractor, and of 
course the question of what war- 
ranties the seller made to the pur- 
chaser becomes important. 

There was some question as to 
what the warranties were in the 
following case. 

The Garr and Tore Co. sold a 
furnace to the Burnum Brothers 
for their dry goods store. A sales 
contract was signed by the parties. 
The contract consisted of a printed 
form, with data necessary to cover 
the details of the transaction typed 
in prior to signing. 

Above the signatures was typed 
“install in workmanlike manner.” 
On the back of the contract other 
provisions indicating that Garr 
and Tore warranted the furnace to 
be free from defects in material 
and to give satisfactory service 
when properly installed, but that 
the seller did not assume responsi- 
bility for 
were printed. 


defective installation, 

The price of the furnace, how- 
ever, included installation. After 
the contract was signed, Garr and 


Tore without the knowledge of 
Brothers 
services of a Mr. I. Wyer to install 


Burnum procured the 
the unit. 

It was necessary for Wyer to 
extend a wire from the burner 
to a thermostat, and from the ther- 
mostat to an electric service line. 

A few weeks after the installa- 
tion, the Burnum store was par- 
tially consumed by fire. The Bur- 
nums sued Garr and Tore, con- 
tending that overheating of the 
furnace caused the fire. 

In the trial court, no evidence 
was offered that there was any- 
thing wrong with the furnace it- 
self, but the Burnums offered 
some testimony and evidence that 
the thermostat did not operate to 
shut the furnace off, and that 
Wyer’s installation was faulty. 

There was a great deal of con- 
flicting testimony as to whether a 
faulty 
caused the fire, and other conflict 


installation could have 
of fact. The jury, however, finally 
rendered a verdict against Garr 
and Tore and a judgment for 
damages was entered. Garr and 
Tore appealed the case. 

One of the points that Garr and 
Tore argued on appeal was that 
the printed portion of the con- 
tract stated that there was no re- 
sponsibility on their part for de- 
fective installation. 
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Furthermore, they argued, the 
installer was an agent of Burnum 
Brothers. The mere fact that they 
procured his independent services 
for the benefit of Burnum did not 
make Garr and Tore responsible 
for his work. 

The higher court did not agree 
with this argument. “The typed 
portion of the contract.” said the 
court, “states ‘install in a work- 
manlike manner.’ The typed por- 
tion prevails over the printed por- 
tion in determining the construc- 
tion of the contract. The defend- 
ants prepared the contract, and in 
case of ambiguity, it should be 
construed in favor of the plain- 
tiffs. 

“The testimony fully supports 
this construction that the defend- 
ants agreed to install the furnace. 
The installer was hired and paid 
by the defendants. They agreed to 
install the furnace, and any faulty 
or defective workmanship would 
come within the warranty of the 
agreement.” 

Fortunately for Garr and Tore, 
the higher court found other fault 
with the decision of the lower 
court and sent the case back for 
re-trial. 

But the question of whether or 
not the warranty extended to the 
installation had been settled. It 


did. + 





Unusual Air Curtain Doors 
Serve Garage 


By C. F. MOWREY 
Project Engineer 
General Electric Co. 


Flight Propulsion Div. 


Burtpinc 800 at the General Elec- 
tric Co. plant in Evendale, Ohio. 
includes a large basement garage 
with entrance and exit onto a 
below-grade ramp. The various 
types of doors available for use 
at the 12 


were analyzed to determine which 


13 ft access openings 


would be most suitable for the 
operations involved. 

Several types could have been 
used; however an analysis of ex- 
isting conditions disclosed that, 
considering the purposes for which 
the doors would be used, and the 
facilities available, an air curtain 
door of relatively simple design 


would best meet the requirements. 


Need Safe, Fast Access 


The chief factors for considera- 


tion included safety in operation, 


dependability in allowing safe exit 


in case of emergency, speed for 
general use, and of course the eco- 
nomic factors of installation and 
service costs. 

The air curtain entrance was 
particularly adaptable to our needs 
for several reasons: 

1) due to the ramp approach 
to the entrance, high winds would 
have no adverse effect on the air 
curtain operation, 


2) maximum safety would be 


provided, since the doors would 
never be closed, 

3) maximum ease and speed 
would be provided during times 
of general use for normal traffic 
flow. 

1) because of the vehicular traf- 
fic in the garage, the minimum ex- 
haust requirements were high 
enough so that no air would have 
to be returned through the air 
curtain system, and since the sys- 
tem would merely exhaust inside 
air, no heating, cooling, or filter- 
ing provisions would have to be 
included, 

5) the nature of the space 
served, a garage, meant that the 
air velocity would not be dictated 
by the need to keep the breezes 
gentle, and for the same reason 
acoustical design requirements 
would be quite liberal, and 

6) because of the manufactur- 
ing operations on the upper level. 
the stack effect on the garage, and 
the need to exhaust fume-laden 
air from the garage, enough make- 
up air was already being intro- 
duced to the building to accom- 
modate this means of exhaust. 


System Design 


The entrance and exit openings 
form a pair, separated by a rela- 
tively short expanse of outside 
wall. This made it possible to 
“compact” the installation, for 
considerable space saving. 


Each opening is served by a 
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pair of vaneaxial fans, 36 in. in 
diameter. Short flexible ducts con- 
vey the air to vertical directional 
vanes located on one side of each 
door. 

Total air flow at each door is 
14,000 cfm at a velocity of 2200 
fpm as it leaves the vanes. The 
air stream is directed at an angle 
of 30 degrees across the opening. 
to strike a short wall extension be- 
yond the building proper. 

Duct material is a coated glass 
fiber which is both non-porous 
and fireproof. Zippers are included 
in the ducts to provide access 


if necessary. 


Retain Old Units 


Two overhead unit heaters, each 
of 400,000 Btu capacity, and the 
permanent doors have been left in 
place so that during extreme con- 
ditions tempered air can be sup- 
plied if needed. The doors will 
serve to close the garage entirely 
when maintenance on the air cur- 
Heavy 


screens are installed across the 


tain system is needed. 
fan inlets and around the flexible 
ducts for safety and _ protection 
against damage. 

The operation of the air curtain 
entrance has been quite satisfac- 
tory, even during particularly cold 
weather. Vehicles need no longer 
wait for doors to be opened be- 
fore entering or leaving, and the 
area immediately adjacent to the 
doors is warmer. + 





8 LOOKING IN at entrance 
to underground Rarage, position 


of vertical vanes which direct 


exhaust air at angle of 30 deg 


across Opening is apparent. 44,- 
000 ctm of air at velocity of 
2200 fpm is exhausted through 
grilles shown here 


‘YW LOOKING OUT the same 
opening, other half of installa- 
tion can be seen. Second verti- 
cal pair of vaneaxial fans serves 
exit door immediately to right 
Air is directed left and right to 
strike short wall extensions on 


either side 





Direct reading tables (Part 2) will let you 


Calculate Solar Irradiation Rate 
For Forward-Inclined Walls 


Tus is the second in a series of 
three articles covering clear-day 
solar irradiation of walls that are 
inclined forward (that is, out- 
ward) from the base.' The tables 
apply to walls that are either east 
or west facing. 

The method for using the tables 
is as described in the first article 
of this series; the same method is 
applic able to the tables presented 
here, as well as to those in a third 
article to follow. Additional exam- 
ples will be presented with the 
third article, but here we shall con- 
cern ourselves with the develop- 
ment of the equations which are 
needed for calculating the angle 


Text continues page 140 


‘The first of three articles in this 
concluding series was presented in 
April, 1961 Direct Reading Tables 
Let You Calculate Solar Irradiation 
Rate for Forward Inclined Walls, p. 
150, and covered walls facing south. 
The third article will deal with surfaces 
facing southeast or southwest. 

Irradiation of vertical walls was 
covered in two previous series: for the 
months October through April in the 
July, 1949, December 1950, and May 
1951 issues of HPAC; and for the 
months May through September in the 
issues of September, October, and No- 
vember 1954. 

Irradiation of backward inclined sur 
faces was covered in a series which ap 
peared in August, September, and 
October 1955. 














1 ANGLE OF INCIDENCE of sun’s rays on forward sloping wall is de- 
termined trigonometrically as explained in text 
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By F. W. HUTCHINSON TABLE 1 — MAXIMUM HOURS OF POSSIBLE IRRADIATION for vertical 
Prof. of Mechanical Engineering walls, given below, may be modified for use in calculating for inclined walls 


.s 2 pie inci i i i , 6c. 
University of California, Berkeley 4 =" to the incidence angles given in accompanying Tables 5c, 6c 


ana 
M. ©. COTTER East or west facing 
Engineering Consultant 





Latitude, degrees 
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East or West Wall TABLE 5c Latitude 30° 
15° Slope forward 30° Slope forward Horizontal 





Solar Time i cosi I, cosi i cosi I, cosi i cosi L, cos i 


December 
8am - 4pm 194.0 0.7275 141.1 0.6007 116.5 0.191 37.0 
Sam - 3pm 265.0 0.5338 141.5 0.3822 101.3 0.358 95.0 
10am - 2pm 286.0 0.3223 92.2 0.1589 45.4 0.485 138.5 
llam - lpm 296.0 0.0829 24.5 ° ° 0.574 169.7 
12 noon 298.7 . ° . ° 0.602 179.7 


Jan. or Nov. 
Jam - 5pm 80.0 0.8744 70.0 0.7696 0.052 
8am - 4pm 218.0 0.7314 159.4 0.5951 0.225 
Sam - 3pm 277.0 0.5402 149.6 0.3751 0.407 
10am - 2pm 294.0 0.3090 90.8 0.1349 0.530 
llam - lpm 364.0 0.0759 23.1 . 0.616 
12 noon 308.0 ° ° . 0.643 


Feb. or Oct. 
7am - Spm 232.0 0.8790 203.9 0.7503 0.139 
8am - 4pm 251.0 0.7388 185.4 0.5792 0.309 
Sam - 3pm 286.0 0.5494 157.1 0.3624 J 0.485 
10am - 2pm 301.0 0.3097 93.2 0.1087 0.629 
llam - lpm 308.0 0.0653 20.1 - 0.719 
12 neon 313.5 a wi . 0.766 


Mar. or Sept. 
7am - 5pm 157.0 0.8675 136.2 0.7133 0.242 
8am - 4pm 223.0 0.7252 161.7 0.5328 0.438 
9am - 3pm 258.9 0.5377 139.2 0.3206 . 0.602 
18am - 2pm 274.6 0.2902 79.7 0.0579 0.755 
llam - lpm 283.3 0.0208 5.9 » 0.848 
12 noon 286.5 ’ 98 . 


Apr. or Aug. 
6am - 6 69.0 0.9094 62.7 0.7830 
7am 202.8 0.8094 164.1 0.6283 
8am 241.0 0.6773 163.2 0.4651 
Sam - 270.4 0.4623 125.0 0.2214 
16am 282.5 0.2476 69.9 ” 
llam - lpm 289.4 4 ° 

12 noon 290.0 ° 5 


May or July 

6am - 6pm 107.5 0.8647 93.0 0.7286 
7am - 5pm 207.2 0.7826 162.2 0.6007 
8am - 4pm 252.2 0.6277 158.3 0.4048 
Sam - 3pm 273.4 0.4531 123.9 0.2071 
10am - 2pm 285.5 0.2301 65.7 ° 
llam - lpm 291.3 . ° 

12 noon 293.0 ° ° ° 


* 
* 


io @ ini 
a 


* 


2 
a 


June 

6am - 6pm 143.9 0.8268 123.9 0.6804 

7am - 5pm 237.9 0.6797 161.7 0.4712 

8am - 4pm 254.6 0.6082 154.8 0.3838 

Sam - 3pm 276.9 0.4072 112.8 0.1561 

10am - 2pm 286.7 0.2045 58.6 ° 

llam - lpm 292.2 ° ° 
12 noon 293.1 . ° ° 


ws 
= 
nn 


38 
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*At these times the solar altitude is too high to permit irradiation of the wall. 
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of incidence of the sun’s rays on a 


forward-inclined wall. These are 
the equations from which the i 
values in columns 3 and 6 of the 


tables have been calculated. 


Development Is Trigonometric 


Determination of the angle of 
the sun’s incidence on a forward- 
sloping wall is a_ trigonometric 
problem involving geometric rela- 
tionships between the plane of the 
wall and the direction of the sun’s 
rays. 

In Fig. 1 (1), let OO' represent 


East or West Wall 


the base line of a wall running 


in a north-south direction, and 
facing east. From point O of Fig. 
1(1), the line ON indicates a hor- 
izontal projection of a line from 
point O extending in the direction 
of the sun’s position at any selected 
time and day. 

Let the distance x be arbitrarily 
defined as unity. 

The angle 4 


muth, defined as the number of 


is the sun’s azi- 


degrees that the sun is clockwise 
from due north, during the morn- 
ing hours, or counter-clockwise 


from due north in the afternoon. 


TABLE 6c 


For this east-facing wall, angle 
B, the horizontal projection of the 
angle between a normal to the 
wall and the direction of the sun’s 


4. Then, 


rays, is equal to 90 


x l 


y tan B 


Fig. 1(2) is an elevation look- 
ing north, showing that the wall 
is inclined forward by the amount 
of the angle D, since the normal 
to the wall, ON. is D degrees be- 
low the horizontal. 

The distance z is obtained from 


Fig. 1(3), which is an elevation 


Latitude 35° 





Horizontal 


15° Slope forward 30° Slope forward 


Solar Time cosi I, cosi i cosi I, cos i cos i L, cos i 

December 
8am - 4pm 
Sam - 3pm 
10am - 2pm 
llam - lpm 


12 noon 


0.7250 
0.5544 


129.8 
132.5 


0.6031 108.0 
0.4186 100.0 
0.2040 54.5 


0.174 31.1 
0.292 69.9 
0.407 108.6 
0.485 135.2 
. 0.530 152.4 


179.0 
239.0 
267.0 
279.0 
287.6 


0.3493 93.3 
0.1075 30.0 


Jan. or Nov. 
8am - 4pm 
9am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


0.7369 144.4 
0.5450 146.1 
0.3306 94.9 
0.1024 30.1 


0.6093 
0.3924 
0.1704 


196.0 
268.0 
287.0 
294.0 
300.0 


0.191 37.4 
0.358 96.1 
0.470 134.8 
0.530 155.9 
- 0.574 172.0 


Feb. or Oct. 
8am - 4pm 
9am - 3pm 
10am - 2pm 
llam -lpm 

12 noon 


0.5851 
0.3810 
0.1277 


0.292 71.7 
0.454 128.0 
0.588 174.5 
0.656 198.8 
™ 0.707 218.2 


0.7403 181.4 
0.5609 158.2 
0.3184 94.6 
0.0796 24.1 


245.0 
282.0 
297.0 
303.0 
308.9 


Mar. or Sept. 
7am - 5pm 
8am - 4pm 
Sam - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


0.242 38.0 
0.438 97.8 
0.574 148.4 
0.743 203.2 
0.819 230.0 
0.848 240.3 


0.7112 
0.5208 
0.3274 
0.0452 


157.0 135.9 
223.0 
258.9 
273.4 
280.8 
283.5 


0.8657 
0.7122 158.8 
0.5370 139.0 
0.2727 74.6 
0.0222 6.2 


- * 


Apr. or Aug. 

6am - 6pm 83.5 
7am - 5pm 189.8 
8am - 4pm 241.0 
9am - 3pm 267.7 
10am - 2pm 281.6 
llam - lpm 287.2 

12 noon 289.1 . e 


0.139 11.6 
0.326 61.8 
0.4624 0.530 127.7 
0.2451 0.695 186.1 
: 0.829 233.4 
* 0.899 258.0 
. 0.927 268 6 


0.7744 
0.7547 


0.9066 75.7 
0.5592 106.1 
0.6738 162.4 
0.4810 128.8 
0.2435 68.6 


May or July 
6am - 6pm 
7am - 5pm 
8am - 4pm 
3am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


0.208 27.8 
0.391 82.7 
0.4078 0.588 148.2 
0.1836 0.755 207.4 

. 0.866 246.7 

¥ 0.940 272.5 
0.966 281.6 


0.7059 
0.5913 


0.8494 
0.7771 
0.6309 159.1 
0.4306 118.2 
0.2238 63.7 


113.4 
164.4 


133.5 
211.6 
252.2 
274.6 
284.8 
290.2 
291.8 “ ° eg 


June 

6am - 6pm 
7am - 5pm 
8am - 4pm 
9am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


0.242 38.0 
0.438 97.8 
0.3725 0.616 158.0 
0.1544 0.777 215.0 

. 0.891 255.4 

bi 0.956 278.5 
0.978 286.0 


129.3 
164.1 


0.6734 
0.5418 


157.0 
223.0 
256.7 
276.9 
286.7 
291.3 
292.5 ’ e . 


0.8237 
0.7357 
0.5995 153.9 
0.4051 112.2 
0.1888 54.1 





*At these times the solar altitude is too high to permit irradiation of the wall. 
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‘. 2 A. 2 
taken normal to the OP horizontal > {(1 + tan’ H tan B 
ar os ; tan’ H) + (1 + tan’ D) 
projection of Fig. 1(1). . 2B + tan? H - [tan? H + tan? B tan® 
me ; , + tan® B + tan’ } +9 ye 
Angle H of Fig. 1(3) is the tan? B tan? H)'? ay wg a _s DI} 
known value of the solar altitude 9 (1 + tan? D)’? 


From Fig. 1(2) 


at the time in question. Fig. 1(4) : ee 
which simplifies to 

= : if + (b + . t b = [1 — (1 + tan’ B)’/* tan 

tion normal to ON of Fig. 1(3). w)?]/2(b 4 H tan DJ/(1 + tan? D)'? 
Fig. 1(5) is an elevation taken . - 

normal to OP of Fig. 1(4). a4 tan® Ht 
From Fig. 1(1): tan’ H)’/ tan B’ = y/b 
[tan B (1 + tan® D)*/*] 

a (x7 + 7°) tan D {1 (1 + tan® B)’/* tan 

(1 tan® B) "] H tan D] (T) 


is a plan view, taken in a direc- , 


From Fig. 1(4) 


From Fig. 1(3): na dl 4 a! D where B' for the forward-inclined 
T an 
wall is comparable to B for a ver- 
a te H ° ‘ " ° ‘s 
(1 od B)'? tan H Substituting in the equation for b, tical wall. 


East or West Wall TABLE 7c Latitude 40° 





15° Slope forward 30° Slope forward Horizontal 
Solar Time i cosi L, cosi i cosi lL, cos i i cosi lL, cos i 


December 
8am - 4pm 168.0 0.7315 122.9 0.6135 i 0.156 
9am - 3pm 223.0 0.5647 125.9 0.4414 . 0.242 
10am - 2pm 261.0 0.3517 91.8 0.2234 i 0.342 
llam - lpm 274.0 0.1231 33.7 ° e 0.407 
12 noon 276.8 ° . ° 0.423 


Jan. or Nov. 
8am - 4pm 170.0 0.7507 127.6 0.6307 i 0.156 
Sam - 3pm 240.0 0.5738 137.7 0.4404 t 0.276 
10am - 2pm 277.0 0.3493 96.8 ; 56. 
llam - lpm 287.0 0.1278 36.7 
12 noon 288.0 ° ” 


Feb. or Oct. 
7am - 5pm 152.0 0.8739 132.8 
8am - 4pm 232.0 0.7572 175.7 
Sam - 3pm 274.0 0.5608 153.7 
10am - 2pm 291.0 0.3328 96.8 
llam - lpm 298.0 0.0826 24.6 
12 noon 304.5 ° " 


Mar. or Sept. 
7am - 5pm 133.5 0.8821 117.8 
8am - 4pm 215.6 0.7242 156.1 
9am - 3pm 247.0 0.5270 130.2 
10am - 2pm 264.5 0.3165 83.7 
llam - lpm 274.6 0.0523 14.4 
12 noon 277.0 ? ” 


EE 


Ree 


Apr. or Aug. 

6am - 6pm 98.0 0.9022 88.4 
7am - 5pm 196.3 0.8157 160.1 
8am - 4pm 237.9 0.6797 161.7 
Sam - 3pm 264.4 0.4927 130.3 
10am - 2pm 278.9 0.2648 73.9 
llam - lpm 284.1 0.0117 3.3 

12 noon 286.8 . 


May or July 

6am - 6pm 149.9 0.8466 126.9 

7am - 5pm 211.6 0.7815 165.4 

8am - 4pm 249.8 0.6427 160.5 

Sam - 3pm 272.1 0.4501 122.5 

10am - 2pm 282.5 0.2431 68.7 

llam - lpm 288.3 ~ . 
12 noon 290.2 - P 


June 

6am - 6pm 165.2 0.8206 135.6 

7am - 5pm 226.5 0.7328 166.0 58 

8am - 4pm 256.7 0.7986 205.0 22 

Sam - 3pm 275.8 0.4131 113.9 80 

10am - 2pm 285.5 0.1981 56.6 - 

llam - lpm 289.8 . 4 ¥ 
12 noon 290.8 ° - " 





*At these times the solar altitude is too high to permit irradiation of the wall. 
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For a wall inclined 15 degrees 
forward (into the sun) equation 
(1) simplifies to 
0.2679 
By?) 

(Ta) 
and for a wall inclined 30 degrees 


tan B' = 1.035 tan B/[1 


tan H(1 tan® 
forward, it becomes 
0.5774 


B)*/*] 
(Ib) 


tan B' 1.155 tan B {1 


tan H(1 tan® 
From Fig. 1(5): 
cos H’ e/d 
but from Fig. 1(4) 


e y/sin B' 
tan B/sin B’ 


East or West Wall 


Hence: 
cos H' (tan B/sin B')/(1 + tan? 
B + tan? H + tan’ B tan® 
Hy? 
where the angle H' for the for- 
ward-inclined wall is comparable 
to the solar altitude, H, as meas- 
ured with respect to a_ vertical 
wall. 
The actual angle of incidence, 
i, is therefore the angle whose 
cosine is the product of the cosines 


of the angles B' and H'; thus 


cos B' cos H' 


cos i 


The above equation was used 


TABLE 8c 


for calculating all values of the 
angle of incidence that appear in 
the third and sixth columns of the 
tables for forward-inclined walls. 
For horizontal surfaces, the angle 
of incidence, as given in the ninth 
column of each table, did not re- 
quire calculation, as it is numeri- 
cally equal to the difference be- 
tween 90 degrees and the actual 
solar altitude, /. 

Cosines in the tables have been 
calculated to four decimal places, 
but corresponding angles are given 


only to the nearest degree. + 


Latitude 45° 





Solar Time 


December 
8am - 4pm 
3am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


168.0 
194.0 
215.0 
251.0 
260.0 


Jan. or Nov. 
8am - 4pm 
9am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


Feb. or Oct. 
8am - 4pm 
Sam - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


154.0 
218.0 
248.0 
271.0 
280.0 


215.0 
268.0 
282.0 
291.0 
296.7 


Mar. or Sept. 
7am - 5pm 
8am - 4pm 
9am - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


117.0 
207.2 
237.9 
258.9 
267.7 
270.6 


Apr. or Aug. 
6am - 6pm 
7am - 5pm 
8am - 4pm 
3am - 3pm 
10am - 2pm 

llam - lpm 

12 noon 


98.0 
196.3 
235.1 
260.4 
274.6 
280.8 
283.5 


May or July 
6am - 6pm 
Jam - 5pm 
8am - 4pm 
Sam - 3pm 
10am - 2pm 
llam - lpm 

12 noon 


157.0 
219.6 
249.8 
269.3 
280.8 
286.1 
287.8 


June 
6am 
7am 
8am 
9am 
10am - 2pm 
llam - lpm 

12 noon 


172.1 
226.5 
256.7 
273.4 
283.3 
287.8 
289.9 


6pm 
5pm 
4pm 
3pm 


15° Slope forward 


i cosi L, cosi cosi 


0.7216 
0.5728 
0.3837 
0.1579 


121.2 
111.1 
82.5 
39.6 


0.6046 
0.4623 
0.2836 
0.0586 


0.7477 
0.5838 
0.3863 
0.1500 


115.1 
127.3 

95.8 
40.7 


0.6327 
0.4628 
0.2678 
0.0340 


0.7652 
0.5688 
0.3639 
0.1024 


164.5 
152.4 
102.6 

29.8 


0.6254 
0.4093 
0.2044 


0.8813 
0.7394 
0.5532 
0.3197 
0.0579 


103.1 
153.2 
131.6 
82.8 
15.5 


0.7392 
0.5623 
0.3577 
0.1178 


* 


0.8021 
0.8171 
0.6854 
0.4932 128.4 
0.2682 73.6 
0.0309 8.7 


* * 


78.6 
160.4 
161.1 


0.6768 
0.6421 
0.4805 
0.2696 
0.0381 


0.8471 
0.7653 
0.6384 
0.4630 
0.2419 


133.0 
168.1 
159.5 
124.7 

67.9 


0.6946 
0.5721 
0.4187 
0.2253 


0.8168 
0.7369 
0.5995 
0.4291 
0.2147 


140.6 
166.9 
153.9 
117.3 

60.8 


0.6581 
0.5388 
0.3725 
0.1854 


7 * 


30° Slope forward 


Horizontal 


I, cosi cosi 1, cos i 


0.156 
0.191 
0.225 
0.309 
0.358 


16.3 
37.0 
48.4 
77.6 
93.3 


0.139 
0.225 
0.292 
0.375 
0.423 


21.4 
49.1 
72.6 
101.5 
118.4 


0.225 
0.375 
0.454 
0.530 


48.4 
100.5 
128.2 
154.2 
170.0 


22.3 
77.7 
122.5 
162.8 
186.2 
194.8 


15.3 

67.2 
117.5 
167.5 
207.3 
230.0 
240.5 


38.0 

92.9 
143.2 
190.7 
230.0 
252.5 
261.0 


47.5 
102.8 
158.1 
203.5 
240.3 
261.5 
271.5 


0.906 
0.934 





*At these times the solar altitude is too high to permit irradiation of the wall. 
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How Underground Reservoirs Provide 
Cool Water for Industrial Uses 








The Hydraulics of Aquifers 


By JOHN F. HOFFMAN 
Director of Research and Development 
Griffin Wellpoint Corp. 


Water for industrial process and cooling applications 
can be obtained from either above or below the earth's 
surface. The latter (ground water) in some locations con- 
stitutes an almost unending supply at comparatively low 
and constant temperature, delivered to the pumping well 
almost without charge. But because ground water of suf- 
ficient quality and quantity is not available at every site, 
more or less extensive investigation must be made into 
the character of the reservoir which underlies any parti- 
cular location. 

This article describes some of the means of determining 
the kind and amount of water obtainable, through a 
consideration of the factors which influence storage, re- 
plenishment, water movement, and contamination. An 
earlier article’ described the basic character of under- 
ground reservoirs. 


"How Underground Reservoirs Provide Cool Water for 
Industrial Uses, Heating, Piping & Air Conditioning, Octo 
ber, 1960 
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MERELY INDUCING ground water into a well does not 
necessarily constitute success in obtaining a required 
ground water supply. True success connotes a 
sustained flow of water of satisfactory quality for a 
long period of time. The factors which influence the 
degree of success include aquifer replenishment and 
depletion; the composition, dimensions, and hydrau- 
lic characteristics of the aquifer; the pumping equip- 
ment used; well design and construction; and the 
chemical and physical qualities of the ground water 


itself. 


What Constitutes the Reservoir? 


The ground water reservoir is composed of all the 
consolidated and unconsolidated rock below the wa- 
ter table. The term “rock,” as used here, applies to 
both unconsolidated rock, such as silt and sand, and 
to consolidated rock, as used in the popular sense. 

The ground water reservoir is divided into aqui- 
fers and aquicludes. The aquifers are distinguished 
from aquicludes on the basis that under comparable 
conditions, aquifers yield and transmit greater quan- 
tities of water than do aquicludes. That is, an aqui- 
fer is a water-bearing body that yields and transmits 
its water readily; an aquiclude a body that does not. 


The line of demarcation is not distinct, but in gen- 
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eral, properly constructed wells terminating in aqui- 
fers yield water readily, and wells terminating in 


aquicludes do not. 


Investigation Shows Nature 


The ability of an aquifer to yield and transmit a 
desired quantity of water of a specified quality 
must be determined by investigation. The extent and 
detail of the survey will be determined by the quan- 
tity and quality of water that is sought, the money 
available, known ground water problems in the area. 
the size of the plant which will use the water, and 
the possibility of future expansion. 

A water supply of 100 gal per minute in a region of 
abundant replenishment where the aquifer is 200 ft 
thick, laterally extensive, relatively undeveloped and 
largely composed of sand may require a single well 
more or less casually placed. Obtaining 5000 gpm 
for industrial purposes where the only available aqui- 
fer is of sandstone, laterally extensive, 50 ft thick 
and hydraulically connected to a polluted river will 
obviously pose more difficulties. In the latter case, 


considerable evaluation will be necessary. 


What to Consider 


When seeking a ground water supply, a knowledge 
of the factors affecting water storage and movement 
within the ground water reservoir is necessary. The 
first consideration involves the thickness, extent, and 
composition of the reservoir in the region of devel- 
opment. Samples obtained from well drilling or test 
borings and a general review of the geology of the 
area will indicate the nature of the reservoir. 

Other important factors affecting the storage and 
movement of ground water include 

1) rate of aquifer replenishment 

2) rate of aquifer depletion 

3) proximity of “sinks” to the well installation 

1) chemical and physical qualities of the water 


in the reservoir 

5) storage coefficient of the aquifer in the region 
of development, and 

6) permeability of the aquifer in the region of 
development. 

Aquifer replenishment underlying a site was dis- 
cussed at length in the first article of this series. 
Briefly, it depends upon precipitation, recharge by 
surface water bodies or by wells and basins, and 
ground water flow into the area. The rate of depletion 
depends upon evaporation, discharge to surface water 
bodies or to man-made collecting devices, and ground 
water flow out of the area. 

Once having entered the ground water reservoir. 
the direction of movement of the replenishing water 
through the aquifer is controlled by “sinks.” These 
might be surface bodies of water, such as oceans, 
rivers, marshy areas, or areas of mass ground water 
withdrawals; at any one location, sinks might be 
depressions in the water table (or piezometric sur- 
face) created by collecting devices, such as wells. 

For small ground water supply, the role of sinks 
may be inconspicuous. Where subsurface disposal of 
waste water is practiced, however, the role of sinks 
might be very evident. For instance, the attraction 
of cooling or process water returned upgradient to 
the well being pumped might create a serious tem- 


perature or contamination problem. 


Water Quality Is Most Important 


As water is only suitable if it can be used for the 
purpose intended, the importance of the physical 
and chemical qualities of ground water cannot be 
overemphasized. Water quality not only influences 
usage, but can play an important part in the econom- 
ical operation of the well and pumping equipment. 

Water quantity is equally important. No simple 
determination of the amount of water available is 
possible, because of the number of variables involved. 
The principle variable involves the hydraulic char- 
acteristics of the aquifer, including storage coefficient 
and permeability. A third term, transmissibility, is 
a factor obtained by multiplying the permeability of 


the aquifer by its saturated thickness. 


What Information Is Needed? 


Planning any large scale ground water develop- 
ment requires a detailed knowledge of the hydraulic 


In considering the use of ground water, 
know what factors affect water storage 


and water movement within the reservoir. 
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characteristics of both the aquifer and the wells that 
tap the aquifer. With this information in hand, to- 
gether with the other factors mentioned, the follow- 
ing information for a well system can be supplied: 

1) effects on the water table or piezometric sur- 


face of pumping one well or a group of wells 


2) possibility of temperature, bacterial, or chem- 


ical contamination of the ground water supply from 
nearby water bodies by withdrawing ground water 
from the aquifer 

" ; 

3) spacing of wells used for recharging spent 
cooling or process water, in relation to the supply 
well location 

1) maximum capacity of an installed well, and 

5) pump selection and positioning of the pump 
intake. 

The basic expression that interrelates the velocity 
of flow of water through an aquifer, the permeabil- 
ity of the aquifer, and the hydraulic gradient is 
Darcy’s law, which may be expressed as 

Q PIA 

where 

Q rate of flow, gal per day 

P coefficient of permeability of aquifer in the 
direction of flow, gal per day per sq ft, under 
hydraulic gradient of 1 ft decline in head for 
each ft along the gradient, at 60 F 
hydraulic gradient, feet per foot 
area of aquifer through which flow is taking 
place, sq ft 

Darcy’s law is applicable only when flow is in the 
laminar region. As in the case of pipe flow, the 


criterion for determining whether flow is in the 


laminar or turbulent regions is the Reynold’s num- 
ber. 

Applied to the movement of water within an 
aquifer, the Reynold’s number (R) may be written 


as follows: 


R vd/v 

u here 

velocity of flow, ft per second 

mean grain diameter, ft 

kinematic viscosity, sq ft per second 

Below a Reynold’s number of one, ground water 

How is considered as being laminar. Departure from 
laminar flow begins when the flow has a Reynold’s 
number of about one to ten, depending upon the 
predominant grain size and shape. Fully established 
turbulence may not be reached until a Reynold’s 
number of 1000. 


Examples Show Determination 


Considering the portion of an aquifer away from 
pumped wells, where the temperature of the ground 
water is 50 F (kinematic viscosity: v = 141x10° 
sq ft per sec), the velocity of flow is 0.8 ft per day, 
and the mean grain diameter is 0.10 in. (coarse 
sand), the Reynold’s number is as follows: 


R = (0.8/86,400) (0.1/12)/(1.41) (10°) 0.006 
indicating laminar flow. 


On the other hand, considering the flow at a point 
3 ft from the centerline of a well being pumped at 








1 GRAIN SIZE analysis in 
laboratory includes process in 
which dried and weighed sam 
ple of soil is screened through 





several sieves, and the weight 
retained on each sieve is de- 
termined. Mesh size of each 
sieve varies. Result is curve at 
right; a plot of “percent pass- 








ing vs grain size” 
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1500 gpm (10 cfs), that fully peneiraies an artesian 
aquifer 30 ft thick with a mean grain diameter of 
0.10 in., a porosity of 1/3 and containing water at 


50 F, the Reynolds number is determined as: 
R = (5.3) (10%) (0.1/12)/(1.41) 10") 31.5 


indicating turbulent flow. 

It is evident from this that away from the close 
proximity of collecting devices, such as wells ot 
streams, the flow of ground water usually occurs in 


the laminar region, and Darcy's law is applicable. 


How Permeability Is Determined 


There are various ways of determining the coeffi- 


cient of permeability of an aquifer. These methods, 





“ 
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2 FALLING HEAD PERMEAMETER for laboratory use 
in determining aquifer permeability 


divided into those of the laboratory and those con- 
ducted in the field, are as follows: 
Laboratory methods 

1) grain size analysis 

2) laboratory permeameters, falling head or con- 
stant head types. 
Field methods 

1) tracers including dyes, chemical com- 
pounds, radioactive materials, and electrolytes 

2) field permeameters 

3) aquifer performance tests (pumping tests) 

1) regional analysis 

We shall discuss each of these methods in turn, 


Grain Size Analysis 


Grain size has been related to the permeability of 
aquifers composed of unconsolidated materials by 
a number of investigators. The formula devised by 
Hazen is the most frequently encountered. This for- 
mula, based on the representative grain size of the 


sample, is expressed as 


P Cd (10 + t)/60 
“ here 

P permeability, gal per day per sq ft 

( coefficient determined empirically by Hazen 
and ranges from 7 X 10° for very closely packed 
sand containing a considerable quantity of alu 
mina and iron, to 19 X 10° for very uniform 
and perfectly clean sand 
diameter of a particle such that 10 percent of 
the sample is finer than the dy diameter, in. 

t = temperature of the aquifer water, F 


The d, 


simple to determine. A dried and weighed sample 


grain size of a soil sample is relatively 


of soil is screened through a series of sieves, and 
the weight retained on each sieve determined. From 
this value, the percent by weight of the sample pass- 
ing through each sieve is computed. The percent 
passing vs the opening size is plotted on semi-log- 


arithmic paper. 


Plot Mesh Size & Percent Passing 


The opening of the mesh, which represents grain 
size, is plotted on the logarithmic scale, and the per- 
cent passing is plotted on the arithmetic scale. The 
curve is then entered at “10 percent passing” to 
obtain the corresponding grain diameter and sub- 
stitution made in the formula above. 

For example, the total weight of the dried sample 
of sand is 100 grams. The weight retained on each 
sieve is shown in Table 1. 

The curve of “percent passing vs grain size” is 
shown in Fig. 1. Selecting the d,) size as 0.028 in., 
the permeability where the ground water temperature 
is 50 F is computed as follows: 


r [10 10°} [0.0287] [(10 + 50) /60) 
= 7840 gal per day per sq ft 


Methods for determining permeability based upon 
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the grain size analysis have a number of drawbacks. 
As only a very small part of an aquifer is sampled. 
a large number of samples must be analyzed before 
a representative value of permeability can be deter- 
mined. 

Inasmuch as the soil sample is completely dis- 
turbed, the natural compaction and cementation, 
which markedly influence permeability, is not taken 
into account. This also applies to the shape, distribu- 
tion, and orientation of the grains composing the 
aquifer. Despite these drawbacks, in the absence of 
other information, grain size analysis enables at 
least a rough appraisal of aquifer permeability. 


Laboratory Permeameters 


The second laboratory method of determining 
permeability is adaptable to either unconsolidated 
or consolidated rock. Darey’s law (Q=PIA) pro- 
vides the basis for this determination. 

There are two types of apparatus in use — falling 
head permeameters and constant head permeameters. 
Some available apparatus can be used with either 
approach. 

Samples of unconsolidated material are collected 
from test holes by means of special soil sampling 
devices equipped with liners that can be fitted direct- 
ly to a permeameter. Where unconsolidated material 
is collected through other means, it is repacked in the 
barrel of the permeameter. 

Consolidated rock samples are cored from bedrock 
by means of special bits. The core is then fixed in the 
barrel of the permeameter by means of paraffin. 

The falling head permeameter is shown schemat- 
ically in Fig. 2. The formula for computing per- 
meability in gal per day per sq ft, using this appara- 
tus, is 

P's 


where 


(17.3L/t) Clogiw hi/h2) 


length of sample, ft 

time for water level to fall from fh, to he, days 
height above water level at time t, and fs, re- 
spectively, ft 


t 
h, & he = 


Convenient dimensions are included for these fac- 
tors in Fig. 2. 
In the constant head method, the average rate of 


3 VARIATION in ratio of permeability of aquifer con- 
taining water at 60 F to permeability of same aquifer with 
water at any temperature is shown by curve above 

discharge through a sample of length L, and cross 
sectional area A under a constant head is measured. 


To compute permeability with this method: 


P = VL/thA 
where 
J total 
elapsed time ¢, gal 
head lost, ft 
length of soil sample in permeameter, ft 


volume of water which flowed in 


cross sectional area of permeameter, sq ft 


elapsed time, days. 


The units in these formulas are not indicative of 
the size of the apparatus, nor the time length of the 
test, but are required to make each formula dimen- 
sionally consistent. 

The permeability of the sample is at the tempera- 
ture of the water used for the test. Where it is de- 
sired to convert this permeability to standard con- 
ditions at 60 F, the curve shown in Fig. 3 should be 
used. Owing to the ionic interchange between the 
water and some soils, wherever possible water that 
occurs naturally in the aquifer being investigated 
should be used. Entrapment of air in laboratory per- 
meameters can also cause variation in the permeabil- 
ity determined. Elimination of this problem can 
be effected by using de-aired water and care in fill- 
ing the apparatus. + 


TABLE 1 — COMPILATION of data obtained by passing 100 grams of dried sand 


through series of sieves with variable size mesh openings 





Sieve 
No. 


Weight 
Opening, retained, 
in. grams 


Cumulative 
weight re- 


P tained, grams 


grams 


Weight 
passing, 


Percent 
passing 





6 
8 
10 
14 
20 
28 


0.131 0 — 
0.093 10 10 90 
0.065 30 40 60 
0.046 30 70 30 
0.0328 15 85 15 
0.0232 10 95 5 


The next article in this series will 
discuss the field methods of determin- 
ing the coefficient of permeability of 
an aquifer. Succeeding articles will 
cover such topics as wells and well 
drilling, pumps and pumping equip- 


90 
60 
30 
15 

5 





*Sieve number can vary with manufacturer's method of designation, is 


related with mesh opening size 
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ment, the chemistry of ground water 
and corrosion, and ground water prob- 
lems 


cor- 





¢ How calculated experimentation cured 
excessive discomfort in a clothier's 
pressing department — for a total cost 
well below early estimates. 


Integral Exhaust Hoods 
“Cool” Steam Pressing Job 


By ALFRED C. JUTZI 
Assistant Chief Engineer 
Skidmore, Owings & Merrill 
Architects — Engineers 


OPERATING a steam pressing ma- 
chine in a clothier’s plant is not 
the most comfortable job in the 
world. Considerable sensible and 
latent heat is dissipated by such a 
press from the steam which is used 
both to heat the pressing surface 
and to press the cloth. 

Besides, the head of the press is 
a hot radiant surface which adds 
considerably to discomfort. 

During hot humid weather, this 
becomes a question of immediate 
economics. In addition to the nor- 
mal decline in worker efficiency, 
the rejection rate of finished gar- 
ments by inspectors will be in- 
creased considerably, and it is not 
unusual for some garments to re- 
quire pressing several times. 


How Problem Developed 


Such a situation was aggravated 
recently in the plant of The B. 
Kuppenheimer Co., clothing man- 
ufacturers, who modernized their 
operation by consolidating their 
entire pressing operation into one 
area for efficient production. 

Working conditions which pre- 
vailed in this area during the first 
summer of operation were such as 
to make it mandatory that correc- 
tive measures be taken before a 
second summer season. 

The pressing department is lo- 
cated on the third floor of a four 
story non-air conditioned mill type 
building. The structure has large 
areas of industrial type operating 
window sash on all four exposures. 


A preliminary survey indicated 
three possible solutions to the 
problem: mechanical cooling. 
evaporative cooling. or a mechan- 
ical ventilating system. 

Early calculations indicated a 
cooling load for this one floor of 
about 100 tons, or an estimated 
investment of approximately $100 
thousand. The wisdom of such an 
investment was questionable, since 
the building, while in very good 
condition and well maintained, 
was 40 years old. 

Also, it was suspected that once 
this area was cooled the same re- 
quirement would arise for the rest 
of the structure, at an estimated 
cost of $400 thousand. 


Develop Second Estimate 


Evaporative cooling was next 
considered. Investigation and a 
check on existing installations for 
similar jobs indicated that this 
might be a more practical and 
economical solution. Cost estimates 
approximated $40 thousand. 

Mechanical ventilation was then 
evaluated. To circulate air about 
the press operators at sufficient 
velocity to maintain comfort would 
require a volume of about 200,000 
cfm. Such a volume would be al- 
most impossible to handle in this 
area, and the cost would exceed 
that for an evaporative cooling 
system. 

Installation of exhaust hoods 
above each press did not appear to 
either. 
Hood size and the air velocity 
needed meant that about 200,000 
cfm would still have to be circu- 
lated. 


be a workable solution 
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To allow the presses to operate, 
the hoods would have to be placed 
at a height where the effectiveness 
of capturing the steam vapors was 
questionable. 


Set Tentative Plan 


A review of all this indicated 
that an evaporative cooling system 
would provide the most comfort 
per dollar spent, and this system 
was recommended and condition- 
ally accepted. 
check of — the 


however. 


A subsequent 
presses in operation, 
showed that a cool air supply sys- 
tem was not the complete solution. 
Something first had to be done to 
remove the steam vapors at their 


sources. 


Evaluate Various Effects 


Steam vapor was the worst of.- 
fender. Sensible heat and the radi- 
ant surfaces of the presses were 
sources of discomfort to the opera- 
tor, but did not have a detrimental 
effect on the finished garments. As 
an experiment in capturing the 
steam vapor, an aluminum hood 
was fabricated and attached direct 
ly to the movable head of one 
press, with a gap or air space be- 
tween head and hood of 114 in. 

A duct connection was made at 
each end of the hood, to which 6 ft 
lengths of flexible tubing were at- 
tached. The two lengths were then 
coupled and connected to an ex- 
haust fan. The double duct method 
was used because the hinge, piping 
connections, and controls were lo- 
cated in the center of the press 


head. 








BEFORE AND AFTER conditions at steam press are shown above. At left, with integral exhaust system turned off, va- 


por is oppressive. At right, with system working, vapor is gone 


Results with this experiment pressing area were the same as are better than those which could 
greatly exceeded expectations. It those elsewhere in the plant. have been expected with a mechan- 
not only eliminated 80 percent ol ical cooling system alone. 
away Installation of the exhaust sys- 


the steam vapor, but did 
Low Cost, Fine Results ' 7. 
completely with the radiant effect 4 tem was accomplished by The 


from the head surface, and ap- The cost of this installation was Mehring & Hanson Co., heating, 


parently removed the greater part less than $11 thousand, and it is ventilating. and air conditioning 


of the sensible heat emitted from the general opinion that the results contractors. + 
the press. 
It was then decided to treat most 
of the large presses in a similar 
manner before further work on the 
cooling system. An exhaust system 
was designed and installed with the 
trunk ducts and fan sized to ac- 
commodate more presses in the fu- 


ture, if desired. 


No Cooling Needed 


The job was completed just be- 

fore the start of the summer sea- 

son. During the ensuing hot weath- 

er, results for both individual 

presses and the entire area were 

so satisfactory that it became un- 

necessary to install a cooling sys- COMPLETED EXHAUST system for all presses eliminates need for mechanical 
tem. Conditions maintained in the cooling, keeps area conditions equal to those in remainder of building 
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Research building gets central air conditioning — 


Install Year ‘Round System 
While Tenants Work Goes On 


In 1951 Merck Sharp and 
Dohme, a division of Merck & 
Co., Inc., built a new four-story 
research facility in West Point, 
Pa. About 117,000 sq ft of floor 
area was gained for pharmaceuti- 
cal research, animal rooms, and 
administrative functions. 

At the time, only those labora- 
tory spaces which required strict 
temperature or humidity control 
were air conditioned. 

Later, additional areas in the 
building were cooled successive- 
ly with a number of window air 
conditioners and small packaged 


units, until by 1959 almost one- 


third of the structure was being 
supplied with conditioned air. 
This piecemeal increase grad- 
ually approached the capacity 
limit of the central chilled water 
serves nine 


installation, which 


other buildings on the plant site. 


Decide on Centralization 


After taking a long hard look 
at the situation, we decided to 
completely air condition the fa- 
cility and to install a separate re- 
frigeration plant to relieve the 
overtaxed existing chilled water 


supply. 





@ When this pharmaceutical laboratory was built in 
1951, oniy those small areas which required precise 
temperature or humidity control were air conditioned. 
Piecemeal additions of small individual units soon 
taxed the capacity of the existing multi-building cool- 
ing plant. In 1959-60, conversion to a central system 
was accomplished with a minimum of disturbance, 
and without interrupting laboratory work. Here's how. 


Heating 


The decision begot several 


problems principal among 
them being the fact that research 
division activities were so vital 
to the company that they had to 
proceed uninterrupted, regardless 
of any construction that would 
be required. Therefore a_ far 
sighted plan of operations and 


close supervision were critical. 


Need Capacity, Control 


One of the most important de- 
sign considerations involved a re- 
quirement for 100 percent out- 
door air makeup in certain areas 
such as animal rooms. This indi- 
cated that the system would have 
to be of a high capacity, and capa- 
ble of 
greatly fluctuating loads. 

Robert J. Sigel, Inc., of Phil- 


adelphia, designed a system with 


properly responding to 


a central refrigeration plant sup- 
plying chilled water to air han- 
dling units serving each of the 
four floors. Hot water reheat coils 
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By RICHARD W. RODNEY 
Project Engineer 

Merck Sharp & Dohme 
Division of Merck & Co., Inc. 


REFRIGERATION ~ equipment 
is installed in separate garage- 
like annex behind research lab- 
oratory, with cooling tower on 
roof 


TWO 330 ton capacity centrif- 
ugal chillers, water treatment 
facilities, and accessories are all 
installed behind wide doors 


which open directly to outside 


AIR HANDLING unit with 
chilled water coil supplies en- 
tire floor with conditioned air 
through corridor ducts. Hot 
water reheat coils are installed 
near outlets to each room or 
zone 





MAIN SUPPLY ducts are located in 
and zones as required 
are installed in the supply air 
ducts near the outlet to each room 
or zone. 

A reheat design was _ selected 
First, the 


loads accen- 


for several reasons. 


fluctuating internal 
tuated the need for some method 
of individual room control. Small 
individual room fan coil units 
were considered, but it was felt 
that these would lack the capac- 
ity to handle the large amounts 
of makeup air needed, both in 
other areas 


animal rooms and 


with large laboratory hood ex- 
haust requirements. 

Reheat coils were well adapted 
to easy concealment where re- 
quired, as in some of the private 
offices. and in addition afforded 
the inherent advantages of good 
humidity control and _ positive 
year ‘round conditioning. Besides, 
such a design could take advan- 
tage of existing ventilating units 


and ventilation ducts. 


House Plant Separately 


The refrigeration plant consists 
of two hermetically sealed centrif- 
ugal chillers, each of 330 tons 
capacity. These, plus the condens- 
ing and chilled water pumps, elec- 


tric load center, water treatment 


corridor ceilings, with outlets to rooms 


facilities, and accessories, are 


housed in a new compressor 
building to the rear of the re- 


building. The 


cooling tower is located on the 


search necessary 
roof of the new structure, which 
is sized to accommodate an addi- 
tional chiller of up to 600 tons 
capacity and a larger cooling tow- 
er, for future expansion. 

Basic contracts were let in Jan- 
uary 1959, and construction be- 


gan immediately. 


Plans and Operations 


The only possible way of al- 
lowing laboratory work to pro- 
ceed without serious interruption 
was to have all phases of the 
project closely scheduled so that 
research personnel would be 
aware of impending work in their 
areas well in advance. The owners 
acted as their own general con- 
tractor for the job, and let sep- 
arate contracts for the mechani- 
cal, electrical, and building alter- 
ation work. 


In order to make the proposed 


schedule most effective, an ex- 
perienced construction engineer, 


L.M.G. 


gaged to act as construction su- 


Dangremond, was en- 


perintendent. 
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Finally, all work was planned 
in such a manner as to interfere 
as little as possible with the re- 
Before any 


search operations. 


drawings were begun, consider- 
able time was spent in removing 
ceiling panels to check on the ex- 
act location of existing ducts and 
piping. All new and converted 


main distribution ducts are |lo- 
cated in corridor ceilings. 

This painstaking effort paid off 
in a minimum number of change 
orders for rerouting to miss un- 
expected obstructions. 

Contractors were allowed to use 
elevators only at specified times. 
Utility tightly 
scheduled, usually after working 


When 


were removed, the panels were 


shutdowns were 


hours. corridor ceilings 
stacked in an orderly manner to 
keep corridors passable, even dur- 
ing the installation of new ducts. 
Temporary lighting was rigged 
where necessary; ventilating units 
were scheduled for change-over so 
as to deprive an area of ventila- 
tion for the least possible time. 
In short, the job was _ sched- 
uled and directed with the para- 
mount objective of minimum dis- 


turbance to the occupants. 


Idea Works Well 


Generally speaking, the sepa- 
rate contract arrangement worked 
out very well. Work did in fact 
proceed smoothly, with little dis- 
ruption or deviation from sched- 
ule. Since the construction super- 
intendent could act as a direct 
agent of the owner, delays were 
minimized whenever slight devia- 
tions were necessary. The small 
amount of time lost in arriving 
at solutions and gaining approval 
helped to account for a relatively 
low cost per ton installed. 

The final result was a job com- 
pleted on schedule (the system 
was activated in June, 1960) with 
only slight disruption to the nor- 
mal operations in the building. 

Mechanical contractor for the 
air conditioning installation was 


the P. Gormly Co. + 





Directory of Addresses for 
Engineering Societies, Associations 


Acoustical Society of America, 335 E. 45th St., New York 
ee A 

Air-Conditioning and Refrigeration Institute, 1346 Connec- 
ticut Ave., N.W., Washington 6, D. C. 

Air-Conditioning and Refrigeration Wholesalers, 21877 
Euclid Ave., Cleveland 17, O. 

Air Cooling Institute, P.O. Box 2121, Wichita Falls, Tex. 

Air Distribution Institute, 22 W. Monroe St., Chicago 3, 
Ill. 

Air Filter Institute, Box 85, Station E, Louisville 8, Ky. 

Air Moving and Conditioning Association, Inc., 2159 
Guardian Bldg., Detroit 26, Mich. 

Air Pollution Control Association, 4400 Fifth Ave., Pitts- 
burgh 13, Pa. 

Aluminum Association, 420 Lexington Ave., New York 17, 


American Boiler Manufacturers Association, 1180 Raymond 
Blvd., Newark 2, N. J. 

American Concrete Institute, 22400 W. Seven Mile Rd., 
P.O. Box 4754, Redford Sta., Detroit 19, Mich. 

American Forged Fittings & Flange Association, 333 N. 
Michigan Ave., Chicago, Tl. 

American Foundrymen’s Society, Golf and Wolf Rds., Des 
Plaines, Il. 

American Gas Association, 420 Lexington Ave., New York 
a em Pp 

American Industrial Hygiene Association, 14125 Prevost, 
Detroit 27, Mich. 

American Institute of Architects, 1735 New York Ave., 
N.W., Washington 6, D. C. 

American Institute of Electrical Engineers, 33 W. 39th St., 
New York 18, N. Y. 

American Institute of Plant Engineers, 4 W. Northwest 
Highway, Arlington Heights, Il. 

American Institute of Supply Association, Inc., 1505 — 
22nd St., N.W., Washington 7, D. C. 

American Meteorological Society, 45 Beacon St., Boston 
8, Mass. 

American Nuclear Society, 86 E. Randolph St., Chicago 
1, Til. 

American Petroleum Institute, 1271 Ave. of the Americas, 
New York 20, N. Y. 

American Rocket Society, 500 Fifth Ave., New York 36, 
i’ Be 

American Society of Agricultural Engineers, 420 Main St., 
St. Joseph, Mich. 

American Society for Engineering Education, University of 
Illinois, Urbana, II. 

American Society of Heating, Refrigerating and Air-Con- 
ditioning Engineers, Inc., 234 Fifth Ave., New York 1, 
™ a: 
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American Society of Mechanical Engineers, 29 W. 39th St., 
New York 18, N. Y. 

American Society of Safety Engineers, 5 N. Wabash Ave., 
Chicago 2, Ill. 

American Society for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. 

American Standards Association, 10 E. 40th St., New 
York 16, N. Y. 

American Welding Society, Inc., 33 W. 39th St, New 
York 18, N. Y. 

Anthracite Institute, 237 Old River Rd., Wilkes-Barre, Pa. 

ARI Committee on Municipal Codes & Regulations, 1346 
Connecticut Ave., N.W., Washington 6, D.C. 

Association for Applied Solar Energy, Arizona State Uni- 
versity, Tempe, Ariz. 

Atomic Industrial Forum, Inc., 3 E. 54th St., New York 22, 
N. Y. 

Automotive Air Conditioning Association, 4924 Greenville 
Ave., Dallas 6, Tex. 

Better Heating-Cooling Council, 250 Park Ave., New York 
17, N. Y. 

Bituminous Coal Research, Inc., 121 Meyran Ave. at 
Forbes Ave., Pittsburgh 13, Pa. 

Building Research Advisory Board, National Academy of 
Sciences-National Research Council, 2101 Constitution 
Ave., N.W., Washington 25, D. C. 

Building Research Institute, National Academy of Sciences- 
National Research Council, 2101 Constitution Ave., 
Washington 25, D. C. 

Clay Flue Lining Institute, 161 Ash St., Akron 8, O. 

Clay Sewer Pipe Association, Inc., 311 High-Long Bldg., 5 
E. Long St., Columbus 15, O. 

Code for Pressure Piping, ASA Sectional Committee B31, 
Room 448, 420 Lexington Ave., New York 17, N. Y. 
Committee of Steel Pipe Producers, American Iron and 
Steel Institute, 150 E. 42nd St., New York 17, N. Y. 
Compressed Air & Gas Institute, 122 E. 42nd St., New 

York 17, N. Y. 

Compressed Gas Association, Inc., 500 Fifth Ave., New 
York 36, N. Y. 

Construction Specifications Institute, 632 Dupont Circle 
Bldg., Washington 6, D. C. 

Consulting Engineers Council, 322 Reisch Bldg., Spring- 
field, TL. 

Cooling Tower Institute, 1120 W. 43rd, Houston 18, Tex. 

Copper and Brass Research Association, 420 Lexington 
Ave., New York 17, N. Y. 

Copper Products Development Association, Inc., Time & 
Life Bldg., 1271 Avenue of the Americas, Rockefeller 
Center, New York 20, N. Y. 
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Diamond Core Drill Manufacturers Association, 122 E. 
42nd St., New. York 17, N. Y. 

oT Electric Institute, 750 Third Ave., New York 17, 

Electric Institute of Washington, Pepco Bldg., 10th at 
E Sts., N.W., Washington 4, D. C. 

Environmental Equipment Institute, 33 Witherspoon St., 
Princeton, N. J. 

Expansion Joint Manufacturers Association, 53 Park Place, 
New York 7, N. Y. 

Fluid Controls Institute, Inc., P.O. Box 667, Pompano 
Beach, Fla. 

Fuel Oil & Water Heater Manufacturer’s Association, P.O. 
Box 151, East Greenwich, R. I. 

Gas Appliance Manufacturer’s Association, 60 E. 42nd St., 
New York 17, N. Y. 

Gas Vent Institute, 322 S. Michigan Ave., Chicago 4, Ill. 

Heat Exchange Institute, 122 E. 42nd St., New York 17, 
N. Y. 


Heating-Air Conditioning Institute of Northern California, 
Room 853, Flood Bldg., San Francisco 2, Calif. 

Hydraulic Institute, 122 E. 42nd St., New York 17, N. Y. 

Industrial Gas Cleaning Institute, 23 W. 45th St., New 
York 36, N. Y. 

Industrial Heating Equipment Association, Inc., 2000 K 
St., N. W., Washington 6, D. C. 

Institute of Boiler and Radiator Manufacturers, Room 408, 
608 Fifth Ave., New York 20, N. Y. 

Institute of Environmental Sciences, P.O. Box 191, Mt. 
Prospect, III. 

Institute of Heating & Air Conditioning Industries, Inc.. 
5107 W. First St., Los Angeles 4, Calif. 

Institution of Heating and Ventilating Engineeis, 49 
Cadogan Sq., London, S. W. 1, England 

Instrument Society of America, Penn-Sheraton Hotel, 530 
William Penn P1., Pittsburgh 19, Pa. 

Insulation Board Institute, 111 W. Washington St., Chicago 
2, Til. 

Insulation Distributor-Contraetors National Association, 
Inc., 1425 Chestnut St., Philadelphia 2, Pa. 

Liquefied Petroleum Gas Association, 11 S. LaSalle St., 
Chicago 3, Ill. 

Manufacturers Standardization Society of the Valve & 
Fittings Industry, 420 Lexington Ave., New York 17, 
Ms 

Mechanical Contractors Association of America, Inc., Suite 
570, 45 Rockefeller Plaza, New York 20, N. Y. 

Metal Ventilator Institute, 22 W. Monroe, Chicago 3, II. 

Mines Accident Prevention Association of Ontario, Canada 
Permanent Bldg., 320 Bay St., Toronto 1, Ontario, 
Canada 

Modular Building Standards Association, 2029 K St., N. 
W., Washington 6, D. C. 

National Association of Building Owners and Managers, 
134 S. LaSalle St., Chicago 3, Tl. 

National Association of Corrosion Engineers, 1061 M & M 
Bldg., Houston 2, Tex. 

National Association of Pipe Nipple Manufacturers, Inc., 
501 Fifth Ave., New York 17, N. Y. 

National Association of Power Engineers, Inc., 176 W. 
Adams St., Suite 1140, Chicago 3, Ill. 

National Association of Practical Refrigerating Engineers, 
6021 W. Addison St., Chicago 34, II. 

National Board of Boiler & Pressure Vessel Inspectors, 
1155 N. High St., Columbus, O. 

National Association of Wholesalers, 1001 Connecticut Ave., 
N. W., Washington 6, D. C. 

National Board of Fire Underwriters, 85 John St., New 
York 38, N. Y. 

National Bureau of Standards, Mechanical Systems Sec- 
tion, Building Research Div., Washington 25, D. C. 

National Certified Pipe Welding Bureau, Suite 570, 45 
Rockefeller Plaza, New York 20,-N. ¥. 

National Coal Association, Coal Bldg., 1130 17th St., N. W., 
Washington 6, D. C. 

National District Heating Association, 827 N. Euclid Ave., 
Pittsburgh 6, Pa. 


154 


National Electrical Manufacturers Association, 155 E. 44th 
St., New York 17, N. Y. 

National Fire Protection Association, 60 Batterymarch St.. 
Boston 10, Mass. 

National Humidification Association, Inc., 20211 Harvard 
Ave., Cleveland 22, O. 

National Insulation Manufacturers Association, 441 Lex- 
ington Ave., New York 17, N. Y. 

National Mineral Wool Insulation Association, 1270 Sixth 
Ave., Rockefeller Center, New York 20, N. Y. 

National Oil Fuel Institute, Inc., 60 E. 42nd St., New York. 

National Safety Council, 425 N. Michigan Ave., Chicago 
11, TL 

National Society of Professional Engineers, 2029 K St.. 
N.W., Washington 6, D. C. 

National Swimming Pool Institute, 4814 N. Ayer St., 
Harvard, Ii. 

National Warm Air Heating and Air Conditioning Asso- 
ciation, 640 Engineers Bldg., Cleveland 14, O. 

NorthAmerican Heating & Airconditioning Wholesalers 
Inc., 1200 W. Fifth Ave., Columbus 12, O. 

Perlite Institute, Inc., 45 W. 45th St., New York 36, N. Y. 

Pipe Fabrication Institute, Room 759, One Gateway Center, 
Pittsburgh 22, Pa. 

Plumbing-Heating-Cooling Information Bureau, 35 F. 
Wacker Dr., Chicago 1, Tl. 

Producers’ Council, Inc., 2029 K St., N.W., Washington 6. 
D. C. 

Radiant Heating and Cooling Institute, Suite 318, 5657 
Wilshire Blvd., Los Angeles 36, Calif. 

Refrigeration and Air Conditioning Contractors Associa- 
tion, 1028 Connecticut Ave., N. W., Washington 6, D. C 

Refrigeration Research Foundation, 12 N. Meade Ave., 
Colorado Springs, Colo. 

Refrigeration Service Engineers Society, 433 N. Waller 
Ave., Chicago 4, TIl. 

Refrigeration Trade Association of America, Room 513, 
Perpetual Bldg., 1111 E St., N.W., Washington 4, D. C. 

Sheet Metal and Air Conditioning Contractors National As- 
sociation, Inc., 107 Center St., Elgin, Tl. 

Society of Automotive Engineers, 485 Lexington Ave., New 
York 17, N. Y. 

Society of Fire Protection Engineers, 60 Batterymarch St., 
Boston 10, Mass. 

Society of Plastics Engineers, Inc., 65 Prospect St., Stam- 
ford, Conn. 

Society of the Plastics Industry, Inc., 250 Park Ave., New 
York 17, N.Y. 

Standards Engineer Society, 170 Livingston Ave., New 
Providence, N. J. 

Steam Heating Equipment Manufacturers Association, 635 
Madison Ave., New York 22, N. Y. 

Steel Boiler Institute, Inc., 1308 Land Title Bldg., Phil- 
adelphia 10, Pa. 

Stoker Manufacturers Association, P. O. Box 669, Evan- 
ston, Il. 

Sump Pump Manufacturers Association, Mills Bldg., Wash- 
ington 6, D. C. 

Tubular Exchanger Manufacturers Association, Inc., 53 
Park Pl., New York, N. Y. 

Underwriters’ Laboratories, Inc., 207 E. Ohio St., Chicago 
11, TL. 

Uniform Boiler and Pressure Vessel Laws Society, Inc. 
95 Liberty St., New York 6, N. Y. 

United Association of Journeymen & Apprentices of the 
Plumbing & Pipefitting Industry of the United States 
and Canada, United Association Bldg., 901 Massachusetts 
Ave., N. W., Washington 1, D. C. 

Valve Manufacturers Association, 60 E. 42nd St., New 
York 17, N. Y. 

Vertical Turbine Pump Association, 400 Citizens Bank 
Bldg., 16 N. Marengo Ave., Pasadena, Calif. 

Water Conditioning Foundation, 1201 Waukegan Rd., Glen 
view, Il. 

Welded Steel Institute, 1604 Hanna Bldg., Cleveland 15, O. 

Western Air Conditioning Industries Association, 3443 S. 
Hill St., Los Angeles 7, Calif. =f= 
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HPAC ENGINEERING DATA FILE 


Preventive Maintenance of 


Air Conditioning Systems 


What? When? and Why? to Check 
© The refrigeration system 
Heat transfer equipment 
Piping systems, pumps and valves 
The air handling system 


Electric motors 





Planned and scheduled inspections and re- 
pair are the heart of a preventive maintenance 
program. Proper planning requires an intimate 
knowledge of the system and its maintenance 
needs. What to inspect? How often? Why? 
These are some of the questions answered in 
this discussion of preventive maintenance of air 
conditioning systems. 

By selecting from the suggested inspections 
and check lists given here, those that apply 
to a particular system, the foundation for a 
preventive maintenance program can readily 
be established. Because frequencies of inspec- 
tion must be varied with age, severity of serv- 
ice, reliability required, environment, and 
abuse, this is only the starting point. The sug- 
gestions offered here must be adapted to 
local conditions through review of the PM 
program and its accomplishments. 
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Preventive Maintenance 


Assures Performance Of 


Air Conditioning Systems 


MANUFACTURE, design, and installation all af- 
fect the ultimate maintenance burden of an air 
conditioning system, but none of these has as 
great an effect on maintenance costs as preven- 
tive maintenance or the lack thereof. In fact, a 
program of planned maintenance will eliminate 
over a period of time most deficiencies which 
can be attributed to design, installation, or man- 
ufacture. 

Were it not for aggressive and dirty environ- 
ments, friction and wear, vibration, and other 
forces which tend to cause the slow but contin- 
uous deterioration of a mechanical system, the 
system would require no attention during its life 
cycle. However, since these forces act upon all 
systems in varying degrees, only a carefully plan- 
ned and executed maintenance program will as- 
sure realization of a well conceived system's 
potential and freedom from costly accidents to 
the major system components. 

In a previous HPAC Engineering Data File’, 
the essential elements of a successful preventive 
maintenance program (one which is well man- 
aged and controlled) were presented. One ele- 
ment of such a program is knowledge of the 
system needs and in this report, the special needs 
of air conditioning systems are explored in more 
detail. 

Since every system, with few exceptions, has 
its individual characteristics only part of the in- 
formation presented may apply to a specific sys- 
tem. However, selection of those that apply and 
inclusion of additional points that may be 
peculiar to the system at hand will provide an 


*Numerals refer to references on page 170. 
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initial PM program which can and should be 
improved in time through good management. 


Design for Adequate Space 


To leave the impression that design does not 
affect future maintenance would be misleading. 
The recent emphasis of owners and their engi- 
neers on the need for operation and maintenance 
manuals prepared by the consulting engineer 
will tend to increase design responsibility insofar 
as maintenance is concerned. 

Aside from proper application and selection 
of quality, maintenance free components within 
the economic limits established for the system, 
accessibility to components requiring mainte- 
mance remains a primary consideration. While 
the battle for adequate space is as old as the in- 
dustry, nothing can thwart good maintenance as 





Successful preventive maintenance programs 
include: 


@ Good management maintenance policies 
An inventory of the plant 
Planned and scheduled work 
Standardized operation and maintenance 
procedures 
Trained personnel 
Adequately tooled personnel 
An adequate system of records 
Program for review of records, schedules, 
and reporting of accomplishments 

















effectively as lack of accessibility. Particular at- 
tention should be given to providing easy access: 

® In air distribution systems to permit in- 
spection and cleaning of the ducts, bird screens, 
heating and cooling coils, dampers, condensate 
pans, and fans. Adequate space should be pro- 
vided also to permit removal of the components 
that may require replacement or removal for re- 
pair. 

® To pumps, valves, drains, vents and other 
piping system components which must be op- 
erated and maintained. 

@ Around shell and tube, and shell and coil 
heat exchangers to permit cleaning and removal 
of tubes for repair and replacement. 

®@ To motors to permit cleaning, lubrication, 
repair and test. 

While these are relatively obvious, a final 
check of the plans should be made to assure that 
components requiring maintenance have not 
inadvertently been placed in such a way as to 
make operation and maintenance difficult or 
impossible. 


Installation Has Limited Effect 


Installation also has its effect on future main- 
tenance. Good installation practice and good 
workmanship are essential and some points to 
observe include: 


What Needs To 


An air conditioning system can be divided into 
segments in many different ways for the purpose 
of operation and maintenance. In this report, 
the system is divided into five major compo- 
nents: 

1) The refrigeration system, including the 
compressor, refrigerant side of condenser and 
chiller or evaporator, refrigerant piping, and 
related controls. 

2) The heat transfer equipment including 
cooling towers, evaporative condensers, air 
cooled condensers, air washers, and the water 
side of chillers and condensers. 

3) The water piping systems including pumps 
and valves. 


®@ Keeping the interior of the piping systems 
as clean as practicable during erection to prevent 
damage to valves, pumps, etc. Rags, chips, scale, 
and other debris left in the piping can cause 
disastrous results. Cleaning of the piping system 
prior to start up is also necessary. 

® Avoiding undue strains on piping due to 
misalignment. This may increase the mainte- 
nance of pumps and valves as well as the piping. 

@ Providing adequate support and making 
sure that hangers are neither too tight nor too 
loose. 

@ Making sure that threaded pipe does not 
enter valves due to improper thread depth. 

@ Making sure that the vapor barrier on lines 
carrying fluids at temperatures below the dew 
point is adequate and tight. 

@ Locating and orienting valves and strainers 
in the line to permit easy operation and mainte- 
nance. 

@ Carefully levelling compressor units to pre- 
vent distortion of the base and resultant mis- 
alignment of the drive. . 

@ Keeping the air distribution system as 
clean as possible and cleaning it prior to start 
up when necessary. 

Other precautions could be added to the above 
list but these are among the common causes of 
maintenance problems which are generated dur- 
ing installation. 


Be Maintained 


4) The air handling system including ducts, 
fans, dampers, filters, controls, and cooling coils. 

5) Electric motors including those used on 
compressors, pumps and fans. 

In establishing a PM program, it is considered 
good practice to locate and number each similar 
component and to maintain a record of the per- 
formance of each one. Such records are neces- 
sary for improving the preventive maintenance 
program and to isolate components which by 
reason of function, application, manufacture or 
other causes require excessive maintenance. 
Through proper record keeping, economic re- 
placement, materials testing, and optimum in- 
spection frequencies can be determined. 
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A review of the plans will provide the infor- 
mation as to types of components to be main- 
tained, their location, and reveal something 
about their maintenance requirements. Reference 
to manufacturer's recommended maintenance 
procedures should be made for detailed informa- 
tion on each major piece of equipment. In this 


report, a brief review of the points that require 
surveillance is given, but areas which appear to 
be neglected frequently are discussed in more 
detail. Also, three phases of maintenance are 
considered: the time during which the equip- 
ment is operated, winter lay up, and start up in 
the spring. 


The Refrigeration System 


Many malfunctions of the various parts of a 
system are reflected back to the condensing unit 
and the symptoms of impending trouble are in- 
dicated as changes in operating pressures and 
temperatures. Consequently, a record of the suc- 
tion and discharge pressures and other pertinent 
temperatures and flow rates, when instruments 
are available, are a useful tool. Constantly at- 
tended equipment is usually maintained by the 
operating crew and such information is recorded 
as a matter of standard operating procedure. 
However, in smaller capacity systems which are 
unattended such data are often not collected. 


Provide Necessary Instrumentation 


Minimum instrumentation would include suc- 
tion and discharge gages on the compressor, an 
oil pressure gage on forced feed lubrication sys- 
tems, and thermometers to measure water tem- 
peratures at the inlet and outlet of water cooled 
condensers, and at the inlet and outlet of water 
chillers. The data obtained from these few in- 
struments are useful in predicting operational 
difficulties and thereby avoiding failures and 
disrupted service. They are also useful when 
laying a system up or putting it back into serv- 
ice. It should be noted that instruments also re- 
quire periodic inspection and calibration if the 
data collected are to be meaningful. 

The data listed above should be recorded each 
time the unit is inspected when a system is not 
constantly attended and daily or more often 
when under constant surveillance. The value of 
recording these data is enhanced when the per- 
son recording the information is capable of in- 
terpreting its significance or is made aware of 
the limits of acceptable operating conditions. 
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Inspect These Points Frequently 


Some points to inspect in addition to record- 
ing the operating data include: 

@ Check compressor oil level and condition 
of oil (whether dirty or foamy). 

@ Check compressor for oil leaks. 

@ Check refrigerant charge. 

® Check condition and alignment of com- 
pressor drive — belt drives should be checked 
most frequently for belt tension, alignment, 
and evidence of wear. 

@ Observe compressor and motor bearing 
temperatures and the operating surface tempera- 
tures of the compressor including crankcase, seal 
housing, and cylinder surface temperatures. 

® Check for unusual noise and vibration. 

@ Test the refrigerant piping system and 
compressor for leaks. 

® Lubricate motor bearings if motor driven. 

@ Check compressor rotation. 

@ Check operation of safety controls includ- 
ing high and low pressure cut-outs, oil failure 
switches on forced feed lubricated compressors, 
and crankcase heater thermostats. 

How often these checks must be made will 
depend on a number of factors including: wheth- 
er the compressors are operated and maintained 
by the building engineer or on contract with a 
service Organization, the number of hours the 
system operates daily, and the reliability re- 
quired. In general, checks of the first five items 
are made daily along with a record of operating 
pressures and temperatures when under constant 
surveillance and the remainder are made month- 
ly. Under service contracts, the times vary but 
most manufacturers recommend that all of these 
be checked at least once a month. 





When deviate from normal, 


proven trouble shooting practices should be fol- 


conditions 


lowed and corrective measures taken in accord 
with the manufacturer's recommendations. 


Laying Up The Compressor 


When cooling is no longer required, the re- 
frigerant piping system should be pumped down. 
This should be done to prevent loss of refrig- 
erant, and to relieve pressure on shaft seals and 
other components which may distort under con- 
stant load. 

When the refrigerant has been pumped into 
the receiver or the condenser as the case may be, 
the valves at the inlet and outlet of the vessel 
should be closed, and the vessel and the connec- 
tions to it should be checked for leaks. 

The principal precaution to observe during 
the pumping down operation is to be sure that 
a positive pressure exists everywhere in the sys- 
tem. That is, the pressure measured at the suc- 
tion side of the compressor should not be less 
than 1 to 2 psig at any time during the pumping 
down operation. A gage installed on the suction 
side of the compressor, as suggested earlier, will 
enable the operator to maintain the positive 
pressure desired. The purpose of this is to pre- 
vent the entry of air and moisture — two prob- 
lems causing gases in refrigerant systems — into 
the system through seals and other potential 
leaks in valves, pipe joints, etc. 

One other desirable step in the layup of belt 
driven compressors is to slack off the belts. 


Make Annual Inspection In Depth 


Between the time a system is laid up for the 
winter and prior to the beginning of the next 
cooling season, the refrigerant system should be 
given a thorough inspection. Preferably, the an- 
nual inspection should be made immediately fol- 
lowing layup to facilitate scheduling any 
repairs, which may be necessary, prior to the 
next operating season. The annual inspection 
should be one in depth as this is often the only 
opportunity to check the condition and perform- 
ance of many components. Here are some things 


to look for and take care of in an annual in- 


spection which could cause an interruption in 
service and perhaps a costly equipment accident 
if not discovered. 


Reciprocating Compressors 


The reciprocating compressor is subject to 
wear and fatigue, and requires attention if it is 
to provide the service life which it is capable. 
In a recent report by F. W. Badger and J. F. 
Martin, The Hartford Steam Boiler Inspection 
and Insurance Co., accidents to and failures of 
1246 reciprocating compressors were reported.’ 
While the compressors studied handled air and 
ammonia, as well as fluorinated hydrocarbon re- 
frigerants, the operating conditions are suffi- 
ciently similar to apply the results to any one 
of the gases. The initial parts involved in the 
failures and the direct causes of failure discov- 
ered in the investigation are listed in the accom- 
panying table below. 

The large number of failures attributed to 
valves, suggests the need* for removal of the 
heads to permit inspection and servicing of the 
valves annually. The valves should be carefully 
inspected for any evidence of minute cracks 
which may progress until the valve fails because 
of the many stress reversals that occur during 
operation. Metal fatigue was responsible for the 





WHERE reciprocating compressors fail and 
the principal direct causes of failure as in- 
dicated by inspection of 1246 compressor fail- 
ures are listed here 


Number Percent 

of cases of total 
Valves 427 34 
Bearings 293 24 
Shafts 102 
Connecting rods 17 
Pistons B4 
Piston rings 21 
Cylinders 67 
Cylinder heads 5 
Fastening devices 85 


What failed 





@ 


Ne VNN 





Direct causes of failures 
Metal fatigue 
(progressive crack) 
Inadequate lubrication 
Liquid in cylinders 
Misalignment 
Improper adjustment 
Improper operation 
Abstracted with permission from The Locomotive? 
of ae Hartford Steam Boiler Inspection and Insur- 
ance 0, 
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TO PREVENT ACCIDENTS TO RECIPROCATING COMPRESSORS 
REMOVE HEADS ANNUALLY, DISASSEMBLE EVERY OTHER YEAR 


greatest number of valve failures. The impor- 
tance of inspecting the valves annually is greatly 
emphasized by the fact that in 278 of the 427 
cases of failures attributed to valves (about 65 
percent of all failures) serious damage resulted’ 
to other compressor parts such as crankshafts, 
pistons, and cylinders. 

While the heads are removed for valve in- 
spection and servicing, the cylinder wear and 
evidence of cylinder scoring should be investi- 
gated. 

Other preventive maintenance inspections re- 
quired by reciprocating compressors on an an- 
nual basis include: 

@ Changing the oil if discolored and clean- 
ing crankcase, accessible oil passages, strainers 
and oil filters 

@ Check alignment of compressor drives and 
condition of sheaves and belts in the case of belt 
drives, and coupling wear and alignment for 
direct drives 

@ Check operation of unloading devices 

@ Check the condition of safety controls, 
tighten electrical connections, and clean, if neces- 
sary. 

On the basis of the study mentioned above, it 
was further? recommended that the compressor 
be disassembled every two years or after 16,000 
operating hours, whichever is shorter, to permit 
inspection and servicing of the compressor inter- 
nals. Some things to look at in an every other 
year inspection include the following: 

® Crankshaft for journal wear and signs of 
excessive bending stresses which may be due to 
misalignment of the compressor drive. 

@ Bearings for wear and other defects. Bear- 
ing wear may cause misalignment of the com- 
pressor drive. 

@ Connecting rods for signs of excessive 
stresses due to misalignment. 

@ Piston rings for wear and signs of fatigue. 
As in the case of valves, neglect of the piston 
rings may cause major failures in addition to the 
failure of the rings themselves. Maximum per- 
missible wear should be obtained from the man- 
uffacturer. 
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@ Pistons and cylinder walls should be in- 
spected for scoring and if found, the cause de- 
termined. 

® Oil passages and other parts of the lubrica- 
tion system should be cleaned and inspected. 

When reassembling the compressor, attention 
should be given to the condition of the fastening 
devices as indicated by the relatively large num- 
ber of failures attributed to them. Principal 
causes of failures of these devices included,’ 
“wear, improper repair, improper adjustment, 
and material defects.’’ Reuse of onetime fasten- 
ers, loose keys, and loose fitting and worn bolts 
and nuts should be avoided. 


Centrifugal Compressors 


The annual checks of centrifugal compressors 
which can prevent disruption of service and pos- 
sible failure include many of the same inspec- 
tions, checks and services applied to reciprocat- 
ing compressors. Among these are: 

@ Draining and changing oil and cleaning of 
oil reservoir filter and strainers. 

@ Inspection and service of refrigerant float 
valves. 

@ Checking of bearing wear and cleaning 
where possible. 

@ Inspection of drive for misalignment which 
may be caused by a settling foundation, or de- 
terioration of grouting. Where speed reducers 
are used the oil should be drained and the gears 
inspected for indications of wear, pitting, mis- 
alignment, etc. 

@ Access caps to compressor internals should 
be removed to permit inspection and cleaning 
where possible. 

@ Disassemble purge unit, inspect and serv- 
ice, renew oil. 

@ Check calibration of instruments provided 
and adjust if necessary. 

@ Check safety controls for setting and opera- 
tion, tighten electrical connections, and clean 
where indicated. 

For more detailed information regarding in- 
spections which can‘help prevent service inter- 





ruptions reference should be made to the man- 
ufacturer's manual on the compressor installed. 


Starting Up the Compressor 


Assuming that the compressor has been in- 
spected during the winter, the start up in the 
spring is essentially a reversal of the procedure 
followed in laying the compressor up. Sufficient 
refrigerant should be released into the system to 
permit a thorough testing of the system for leaks 
before releasing the whole charge. Leaks are dif- 
ficult to repair once a system is in operation and 


a leak test prior to placing the full charge in the 
system can prevent an undue loss of refrigerant. 
A very slight charge of refrigerant with the sys- 
tem pressurized by an inert gas such as nitrogen 
can also be used for the preliminary leak test. 
Care should be taken, however, that the system 
is not pressurized in excess of manufacturer's 
recommendations to prevent damage to seals and 
other parts. Belts on belt driven compressors 
should be tightened and alignment checked. 
Once the compressor is in operation, the safety 
controls should be checked again to be sure that 
they function properly. 


Clean and Treat Heat Transfer Equipment 


Since the air conditioning system is basically a 
heat transfer machine, the components involved 
in the various heat exchange processes are espe- 
cially important because of their effect on the op- 
erating efficiency of the system. Cleanliness and 
water treatment — to maintain efficiency and 
minimize corrosion — are the most important 
considerations in a preventive maintenance pro- 
gram. 


Water Chillers 


The chilled water side of the refrigerant sys- 
tem evaporator requires relatively little mainte- 
nance during the operation of the system. In 
fact, little can be done without disrupting serv- 
ice. However, an indication of the chillers per- 
formance can be obtained from records of inlet 
and outlet water temperatures and the refriger- 
ant suction temperature. These will indicate any 
‘reduction in heat transfer efficiency, and poten- 
tial freezing which could damage the chiller. The 
latter may be due to control malfunction, or fail- 
ure of the control sensing element to respond to 
conditions necessary to freezing. Misplacement 
of the thermal bulb initially or a loosening of 
the element due to machine vibrations can occur 
and if not discovered result in poor control and 
freezing damage to the chiller. 

Whether or not an evaporator should be 
opened annually to inspect and clean the water 
side of the tubes will depend upon the design of 


the chilled water system. If a system is designed® 
to prevent air intake into the system, minimum 
water losses, and no raw makeup water is added, 
the evaporator need not be opened. When 
these conditions are satisfied, the water quickly 
becomes inactive or passive due to the depletion 
of entrained oxygen, and fouling and corrosion 
will not occur. The system must, of course, be 
cleaned following installation and the pH of the 
water maintained between 7 and 8. Such systems 
should be drained and inspected only in the 
event of an emergency. 

Before permitting the water chiller to operate 
without annual removal of the heads for inspec- 
tion and cleaning, it is essential that it be deter- 
mined that the system is truly tight. This can be 
done only by observing the amount of makeup 
water required. If an automatic makeup water 
system has been provided, it should be discon- 
nected and makeup added manually until it is 
determined that the system is tight. 

When the above conditions are not met be- 
cause of pump packing gland leakage and other 
sources Of leaks that require addition of raw 
makeup water, the heads should be removed an- 
nually and the tubes cleaned with a nylon brush 
or one of similar material and inspected for signs 
of corrosion. Water treatment to control corro- 
sion becomes essential when a system is re- 
charged with fresh water each year. Water con- 
ditions vary widely so treatment will depend to 
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MAINTAINING A CONTINUOUS BLOW-DOWN IS PROBABLY THE 
MOST IMPORTANT ITEM IN COOLING TOWER MAINTENANCE 


some extent upon local conditions and the partic- 


ular equipment involved. 


Water Cooled Condensers 


Like the chiller, little can be done to the con- 
denser during operation except to observe its 
performance as indicated by water inlet and 
outlet temperatures and the head pressure and 
temperature. When the system is shut down, 
the heads should be removed and the condens- 
er and tubes cleaned of mud, debris, scale, and 
other sediment that will collect during operation. 
This material is washed out of the air and tends 
to collect in the condenser. Tubes should be 
cleaned with a nylon brush or one of similar 
material and inspected for signs of corrosion. 
Where scale deposits are formed, chemical 
cleaning may be required. 

If the condenser is exposed to freezing am- 
bient temperatures, care should be taken to pre- 
vent freezing and damage of the tubes and head- 
ers. Since water can often be held in cavities in 
the heat exchanger, the condenser should be air 
blown to remove any trapped water. An alter- 
nate procedure to prevent freezing is to circulate 
an anti-freeze solution through the condenser. 
The concentration of the solution must be suf- 
ficient to prevent freezing when diluted with 
the trapped water. 


Cooling Towers 


Evaporation causes a concentration of dis- 
solved solids in the circulating water. This is 
controlled by continuous bleed-off. A bleed-off 
rate of 1 percent for each 12 degrees of cooling 
range will maintain a concentration in the sys- 
tem that is double that in the supply water. Main- 
taining a continuous blow-down is probably the 
most important item in cooling tower mainte- 
nance. Supplemental water treatment may also 
be needed to control corrosion and scaling and to 
protect the wooden parts. Water treatment must 
be tailored to the specific installation and it is 
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assumed here that an adequate water treatment 
program has been specified. 

From the standpoint of preventive maintenance, 
the feeding of specified amounts of chemicals 
does not complete the job. Water quality should 
be checked periodically to assure that the correct 
level of treatment is obtained and the whole 
program reviewed annually to be sure that it 
is accomplishing its purpose. 

In addition to periodic checks of the ade- 
quacy of the water treatment, the mechanical and 
electrical components of the tower or evapora- 
tive condenser should be checked periodically. 
Some of the inspections, tests, cleaning, and ad- 
justments that will help to prevent undesirable 
failures include: 

@ Check nozzles and head pans and keep 
them clean to avoid clogging. 

@ Check water makeup float control valve 
and clean strainers and screens when necessary. 

@ Check and adjust pump packing and align- 
ment of drive, and lubricate bearings. 

® Inspect bottom of collecting pan and drain 
and flush when dirty. 

@ Check the interior of the tower for corro- 
sion and slime, and hose down all loose deposits 
on eliminators and wood fill. Also, check fill to 
be sure that it has not shifted. 

@ Check condition of fan blades, fan rota- 
tion, lubricate fan and motor bearings, check 
belt drives for misalignment, belt tension, and 
condition of belts. 

@ In evaporative condensers, the tubes should 
be checked for scale and bird screens on inlet 
and outlet should be cleaned. 

How often these periodic checks will have to 
be made depends upon the environment. They 
should be made weekly until experience dictates 
how frequently they will need attention. 


Winter Layup Procedures 


The precautions taken when laying the water 
cooling system up for the winter will add years 
to a systems life and prevent undesirable shut 





downs when cooling is required. Some of the 
things that should be done* when laying the 
system up include: 

@ Float valve or ball cock should be taken 
apart, cleaned, and rewashed. 

@ Interior of tower or evaporative condenser 
and tower packing should be washed down. 

@ Pans, pipe lines (including bleed and over- 
flow lines), pumps and sump should be drained 
and flushed. If exposed to freezing tempera- 
tures, the components should be air blown to re- 
move all water or an anti-freeze solution cir- 
culated through them. 

@ Strainers and screens should be removed 
and cleaned. 

@ The fans and drives should be carefully in- 
spected for wear, corrosion, and other conditions 
which may cause service interruptions. Fan belts 
should be slacked off. 

@ If possible, fan and louver openings should 
be covered or screened to minimize the amount 
of airborne dirt carried into the tower or evap- 
orative condenser during the winter. 

@ All metal parts exposed to weathering and 
those exposed to wetting and drying during sum- 
mer operation should be coated with an alkali- 
proof paint formulated for metal surfaces. 

@ Packing should be inspected for deteriora- 
tion and misplacement. 

@ The pump and motor bearings should be 
lubricated. The pump should be disassembled 
for inspection of bearings, impeller and casing 
when operating data indicate a loss of efficiency. 


Spring Startup Procedures 


Before starting up the cooling tower or evap- 
orative condenser it is considered good practice* 
to do the following: 

@ Hose down and flush out the dust and 
grime that have accumulated during the winter 
on interior surfaces, wood fill, pans, etc. This 
should be done prior to filling the system. When 
completed, the water circuits should be thor- 
oughly drained and flushed. 

@ Adjust the float valve or ball cock to close 
completely when the water level in the collect- 
ing pan is about 1 in. below the point of over- 
flow. Operation should be checked to be sure 


there is no overflow with the sprays in opera- 
tion and that the valve closes tightly when the 
sprays are off. The makeup water valve dis- 
charge should always be above the water level 
in the sump. 

@ Pump packing should be inspected, re- 
placed if necessary, and adjusted to permit 
enough water leakage for lubrication and at the 
same time keep leakage to a minimum. The 
pump and motor bearings should be lubricated. 

@ Fan and motor bearings should be lubri- 
cated, the fan and motor cleaned, if necessary, 
and the belts adjusted and aligned. The fan 
blades should be inspected for excessive accumu- 
lations of dirt and hold down bolts tightened. 

@ Spray nozzles, perforated head pans, and 
strainers should be inspected and cleaned, if 
necessary. 

@ Metal surfaces should be inspected for cor- 
rosion and corrective painting done when neces- 
sary. 


Air Cooled Condensers 


Preventive maintenance of air cooled condens- 
ers during operating periods should include: 

@ Cleaning of the finned heat exchange sur- 
face. 

@ Lubrication of fan and motor bearings. 

@ Checking for evidence of corrosion of the 
joints between fins and tubes in environments 
which are conducive to corrosion, such as in in- 
stallations near salt water. 

@ Functional check of controls for prevent- 
ing low condensing pressures during periods of 
low ambient temperatures. 

@ Check for refrigerant leaks. 

Cleaning is of the most importance and the 
frequency of cleaning must be adjusted to the 
needs of a particular location. A monthly check 
of the items listed above would be considered 
a minimum program of prevention. 

Since the air cooled condenser is essentially 
laid up when the refrigeration system is pumped 
down, its layup requirements are minimal. Lu- 
brication of fan bearings, cleaning of the fan 
blades and heat exchange surface would con- 
stitute the layup procedure. Prior to start up 
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the same steps should be followed as when lay- 
ing the condenser up and, in addition, it should 
be carefully tested for leaks, and a functional 
check of the controls made. Before the refriger- 
ant charge is released to the system, any strain- 
ers in the refrigerant piping at the condenser 
should be cleaned. 


Air Washers 


Air washers when used for dehumidification 
have the problems of slime formation and corro- 
sion but usually are not exposed® to scaling as 
some water is constantly taken from the air and 
an overflow to waste occurs. Water treatment 
would include that required for slime and corro- 
sion control. Periodic inspection of the washer 
should include: 

@ Checking and cleaning spray nozzles. 


® Cleaning the interior of the washer, sump, 
and eliminators and inspecting for evidence of 
corrosion. 

@ Lubrication of circulating pump and motor 
bearings. 

@ When fibrous fill is used in the washer it 
should be inspected and backwashed as needed. 

@ Checking and cleaning strainers in the wa- 
ter circuit. 

Weekly cleaning and inspection of the air 
washer is considered adequate but experience 
may dictate longer periods between inspection. 
Since the air washer will usually be used year 
around no layup or start up procedures are in- 
dicated. However, between seasons a thorough 
inspection and cleaning will be advantageous 
and may prevent failure or inefficient operation 
during the alternate period of operation. 


Water Piping Systems 


Some comments have been made earlier about 
inspections and cleaning of water piping and 
related components such as valves and pumps. 
Since these components are rugged and simple 
in construction, they require a minimum of 
Maintenance to assure satisfactory operation. 
However, they should not be neglected and peri- 
odic inspection and good housekeeping will ex- 
tend their useful life and minimize unscheduled 
shutdowns. 


Check Piping for Leaks, Corrosion 


Due to vibrations induced by connected equip- 
ment, the joints in water piping systems are sus- 
ceptible to developing leaks. During inspection 
of equipment piping in the equipment room 
should be checked for leaks or evidence of ex- 
ternal corrosion. In the case of chilled water 
piping, the condition of the insulation should 
also be checked for possible breaks in the vapor 
barrier. Any evidence of moisture penetration of 
the insulation should be corrected immediately 
to prevent loss of insulation efficiency and pos- 
sible corrosion beneath the insulation. The ac- 
cessible portion of the piping systems should be 
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checked annually for leaks and other evidence 
of deterioration. 

When piping is exposed to freezing am- 
bient temperatures, it should- be drained 
and if proper pitch has not been provided the 
system should be air blown to remove any water 
trapped in low spots or fittings. 

Pipe hangers should also be inspected annual- 
ly to be sure that they have not come loose dur- 
ing operation. Should a hanger fail in the vicin- 
ity of a pump or valve, undue strain may be 
imposed upon the pump housing or valve with 
resultant damage to that part. 


Consider Valve’s Service 


The type of service and the environment de- 
termine to a great extent what inspections should 
be made to keep valves in good operating condi- 
tion. If the piping system is properly cleaned 
and adequate water treatment applied, stop 
valves will require little attention. Periodic in- 
spection of the packing for leaks and replace- 
ment of the packing when it can no longer be 
maintained leak free will keep the valve in good 
condition. If water treatment is not properly 





applied or the system is dirty, wear, corrosion, 
and deterioration of the valve will occur more 
rapidly and disassembly for internal inspection 
and repair will be required periodically. How 
often will depend upon the severity of the serv- 
ice. 

Valves used for manual throttling of flow 
should be opened for inspection, cleaning, and 
replacement of discs and seats that may be dam- 
aged by wire drawing. The performance of the 
valve will indicate when a disassembled inspec- 
tion is required. 

Automatic control valves should be checked 
for functional operation, packing leakage, and 
diaphragm leakage periodically. Considerable 
difference of opinion exists as to how frequently 
the automatic valve should be opened for in- 
spection. Some engineers prefer to open the 
valve annually, others prefer to wait until mal- 
function occurs. The latter procedure is based 
on the premise that damage which can occur 
during opening and closing the valve may well 
offset any gains made by inspecting and clean- 
ing the valve. Here again tests of performance 
should be the yardstick by which the frequency 
of internal inspections are made. Comparison 
of present operation with that when the valve 
was installed will generally indicate whether a 
valve should be opened. 


Pump Performance Is Criteria 


Periodic inspection of pumps has been men- 
tioned earlier in connection with heat rejection 
equipment. Similar inspections should be made 
of all pumps in the system. During operation 
the following points should be checked periodi- 
cally: 

@ Packing and mechanical seals for leakage. 
Packing should be tightened to minimize leak- 
age but sufficient leakage should be permitted to 


Maintenance of Air 


The air distribution system contains many 
components that benefit from periodic inspec- 
tions and tests. Among these are the fans, chilled 
water coils, dampers, etc. 


lubricate the packing and shaft surfaces. 

@ Alignment of the drive and condition of 
the belts or couplings should be checked to pre- 
vent damage to the shaft and impeller. 

@ Bearings should be lubricated in accordance 
with manufacturer’s instructions. 

@ Bearing temperatures should be observed 
for excessive temperature rise. 

@ Noise and vibration should be observed 
and steps taken to correct the condition causing 
it. Noise is often the result of cavitation which 
can damage the impeller and casing. Reducing 
the flow temporarily by partial closing of a stop 
valve in the pump discharge will stop noise if 
due to cavitation. Steps should be taken to re- 
store adequate net positive suction head if cavi- 
tation exists. 

Annual maintenance of the pump should in- 
clude inspection and replacement of packing, if 
necessary, inspection of the condition of the 
pump shaft, and renewal of bearing lubrication. 
Bearings most often fail because of dilution and 
contamination of the lubricant and replacement 
annually is therefore desirable. 

Pump performance as indicated by tests and 
pressure measurements should be the principal 
criterion for determining when to open a pump 
for internal inspection. Increases in horsepower, 
and decreases in head and capacity will result 
when internal wear becomes excessive. 

Whenever pumps are exposed to freezing tem- 
peratures during the winter, they should be 
drained to prevent damage to the housing and 
internals. If by reason of design there is no 
assurance that the pump will drain completely, 
it should be air blown or flushed with an anti- 
freeze solution. 

Prior to starting up a pump in the spring, 
lubrication should be checked, packing adjusted, 
drive alignment checked, and if belt driven, the 
belt tension adjusted. 


Handling Systems 


The duct system itself should also be checked 
annually for need of cleaning, breaks in vapor 
barriers and insulation, loose and broken hang- 
ers, and leaking flexible connections. Access 
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doors, drains and sheet metal housings should 
also be checked, cleaned and repaired when nec- 
essary. Bird screens or intakes and exhausts 
should be cleaned annually or more often as dic- 
tated by local conditions. Clogged screens are 
often the cause of improper and unsatisfactory 
ventilation. Since a wet cooling coil will wash 
dust from the air, condensate drain pans should 
be checked and cleaned to prevent clogging of 
the drain and resultant damage caused by over- 
flow from the pan. 


Fans Require Most Frequent Checks 


Since the fan is a rotating piece of machinery, 
it of all the components of the air handling 
system requires the most frequent inspection in 
the preventive maintenance program. Some of 
the points that should be inspected monthly or 
more often as experience dictates include: 

@ Lubricate bearings and check for end play, 
excessive bearing operating temperature, and un- 
usual bearing wear. 

@ Inspect housing and wheel for rust and ac- 
cumulation of dirt. 

®@ Check condition of drive couplings, sheaves 
and belts and align when necessary. 

Annually, the fan should be insr.ved in 
greater detail. An annual inspection should in- 
clude the following: 

®@ Check fan wheel for damage and evidence 
of cracking of the blades. Clean the wheel of 
any accumulations of dirt which may cause un- 
balance and excessive vibration. 

@ Check bearings for wear and renew lubri- 
cant. 

@ Check to see that sheaves, fan wheel, and 
bearing collars are securely fastened to the shaft. 

@ Check alignment of drive and shaft for 
straightness. 

@ Check and tighten mounting bolts. 

@ Check housing and wheel for signs of rust 
and paint when necessary. 


Multiple Leaf Dampers 


The multiple leaf damper, while a simple con- 
trol device, requires periodic attention to assure 
that it functions properly. Malfunction can lead 
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to improper control of space temperatures, and 
inadequate ventilation. Check these points at 
least annually to keep them operating: 

@ Check for disconnected and loose linkages. 

@ Check leaves for distortion and damage, 
and clean when necessary. 

@ Lubricate pins and operators. 

@ Check functional operation to be sure that 
damper closes and opens to desired positions. 


Chilled Water Coils 


The wetted finned surface of a chilled water 
coil washes dust from the air passing over it. If 
this dirt is allowed to accumulate, heat transfer 
efficiency is impaired and air flow severely re- 
duced. Thus, the condition of the surface should 
be checked periodically — at least once each 
month during operation. At the close of the 
cooling season or more often when needed, the 
finned surfaces should be cleaned with com- 
pressed air, other inert gas, or water. In the event 
that a coil has been permitted to become clogged 
with mud, it may be necessary to resort to the 
use of a detergent for proper cleaning. 

Direct expansion coils require comparable 
inspection and cleaning. However, cleanliness 
is more critical in this case because inefficiency 
of the heat transfer surface is reflected directly 
to the condensing unit. The suction pressure 
drops causing inefficient compressor operation. 
Frost may form on the partially clogged coil to 
further decrease air flow and heat transfer. 

During the annual cleaning of the coil, it 
should be inspected carefully for leaks, and evi- 
dence of corrosion and erosion. The casing 
should be inspected for rust, and cleaned and 
painted when necessary, and the coil mounting 
bolts checked and tightened. 

If the chilled water coil will be exposed to 
low ambient temperatures during the heating 
season, precautions should be taken to prevent 
freezing and resultant damage to the tubes. 
Since surface tension in small diameter 
tubes may prevent complete drainage of a coil, 
the coil should be blown with air or flushed with 
an anti-freeze solution. Prior to start up the coil 
should be thoroughly flushed with clean water. 








Air Filters 


Because a number of different types of air fil- 
ters can be employed, only the general mainte- 
nance needs of filters are given here. Obviously, a 
working filter must be cleaned to maintain the 
design air flow rate so inspections are directed 
to cleaning or replacing filter media when they 
become loaded to such an extent that pressure 
loss is excessive. Pressure drop through the filter, 
if recorded: periodically, provides an excellent 
index of the need for maintenance. 

The mechanical drives, of oil curtain filters 
and electrostatic filters should be checked for 
alignment, lubricated, and cleaned periodically. 
Reference to manufacturer's recommendations 
should be made for detailed information on in- 
spections and service on the various types of 
filters. 


Control Systems and Instrumentation 


While the control systems are not necessarily 
a part of the air distribution system, the func- 
tions and physical locations of the two are so in- 
terrelated that they are considered here. During 
the course of operation, the conditions main- 
tained in conditioned space give ample evidence 
of possible control malfunction. Periodic checks 
must be made of control set points and adjust- 
ments made when necessary. It is good practice 
to record any changes in set point as this infor- 
mation may be useful later in locating causes of 
improper Operation. 

Prior to starting a system up, a functional in- 
spection should be made of the control system. 


By putting the control system through the pos- 
sible conditions that will have to be met, opera- 
tion of control valves, dampers, solenoid valves, 
etc., can be observed. When malfunctions are 
discovered manufacturer's recommendations 
should be followed in locating and correcting 
the source of trouble. 

Emphasis has been placed upon the use of op- 
erating data to predict impending failures of 
mechanical components and loss of efficiency of 
heat transfer equipment in a system. Because 
the instruments themselves are subject to failure 
and malfunction, they too must be considered 
in the PM program. Periodic cleaning and cali- 
bration of gages, thermometers, flow meters, 
draft gages, etc. must be carried out if the data 
recorded are to be meaningful. Without periodic 
calibration, there will be no assurance that the 
inefficient or faulty operation discovered in this 
way are not due to instrument errors rather than 
equipment failure. 

The compressed air piping system in pneu- 
matic control systems require the same inspec- 
tions outlined for other piping systems. Intake 
screens should be cleaned, piping checked for 
leaks, and moisture traps drained. The compres- 
sor should be inspected and serviced by follow- 
ing the same procedures listed for refrigeration 
compressors, including the annual inspection of 
valves, and the every other year inspection of 
all internal parts. 

Motor controls, motor starters, relays, and 
other switches should be checked for arcing of 
the contacts, and all electrical wiring should 
be periodically checked for tightness of con- 
nections and condition of the insulation. 


Preventing Failures of Electric Motors 


The life of electric motors can be lengthened 
by periodic inspections, cleaning, and proper lu- 
brication of bearings. That many accidents which 
befall electric motors are preventable was indi- 
cated in the report* by Badger and Martin men- 
tioned earlier in connection with compressor 
maintenance. In their investigation of the direct 
causes of failures of about 3500 motors, it was 
found that moisture and accumulations of dirt, 


grease, and other foreign materials were often 
responsible for motor winding failures. 

Some of the points to check to assure proper 
motor maintenance were outlined by M. J. 
Wohlgemuth, assistant to manager, service de- 
partment, apparatus division, Westinghouse 
Electric Co. in a talk summarized® in a recent 
article. These are repeated here. 

@ Check for cleanliness of air passages and 
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windings. Dust, dirt, grease, and other materials 
may clog air passages and thus contribute to 
overheating, attack insulation, and cause flash- 
overs to grounds. 

@ Visually inspect the windings for condition 
of insulation but complement this with measure- 
ment of insulation resistance. The latter will in- 
dicate excessive moisture, and uncleanliness and 
deterioration not visible. 

@ Lubricate bearings in accordance with man- 
ufacturer’s recommendations. If lubrication pe- 
riods are neglected, the wrong lubricant used, 
or dirt permitted to get into antifriction bearings, 
failure of the bearing and possibly damage to 
the field coils and rotor may occur. The sleeve 
bearing is not as susceptible to damage from dirt 
as the antifriction bearing but cleanliness and 
proper lubrication are still good practice. 

The above inspections should be made when 
the driven components are inspected. Other 
points to check in an annual inspection as out- 
lined by Mr. Wohlgemuth include the follow- 


ing: 


A-c motors 


Stator windings 

© General appearance, coil finish condition, 
and general cleanliness. 

@ Coil condition in slots, condition of 
wedges, and checks for wedge movement, loose 
wedges, and evidence of coil looseness. 

® Coil condition in end winding, condition 
and tightness of blocks and spacers, condition 
and tightness of cord lashing, coil surface con- 
dition, condition with respect to possible distor- 
tion, compound migration, and insulation swell- 
ing. 

@ Evidence of corona or slot discharge dis- 
tress (high voltage machine). 

® Condition of core, tightness of laminations, 
cleanliness of ventilating ducts, and heating of 
finger plates. 

Rotor windings 

@ For synchronous motors check for evidence 
of movement or shifting of coils, evidence of 
movement or looseness of poles, general clean- 
liness, condition of ground insulation washers, 
connections between coils and to collector, con- 
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dition of collector insulation, and mechanical 
looseness of parts. 

@ For wound rotor motors check condition of 
wedges, wedge movement, for loose wedges, for 
coil looseness, end windage for distortion, end 
winding blocking and lashing, and rotor band- 
ing. 

@ For squirrel cage motors check for cracked 
rotor bars and check end rings for connection 
to bars. 

@ On all larger motors, air gap measurements 
should be taken periodically and recorded as an 
indication of bearing wear. 


D-c motors 


Stator or field 

@ General appearance, field coil condition, 
and general cleanliness. 

®@ Coil tightness. 

@ Evidence of heating of connections of shunt 
fields. 

@ Evidence of heating of commutating and 
compensating winding connections. 

® Tightness of current collecting ring and its 
connections. 

@ Check connections between the halves of 
the field frame. 

@ In brush rigging check to see if brushes 
are free in the holders, if brush tension device 
is operative and in good condition, and set to 
give proper brush pressure, if brush shunts are 
in good condition and if the shunt terminals are 
making good contact where bolted to the brush- 
holders. Check for evidence of brush vibration 
or chatter. Replace any worn out brushes. 
Armature 

@ Check commutator surface condition for 
roughness and smutty appearance and poor col- 
or, for eccentricity with dial indicator, and for 
improper bag edge bevelling, poor mica under- 
cutting and burned bars. 

@ Check armature condition, especially as to 
cleanliness. 

®@ Check for loose wedges. 

@ Check armature banding. 

@ Check cross connection joints for tightness. 

@ Check journals and bearings for wear and 





high spots, and check oil rings for concentricity 
and for flat spots. 


Select Those That Apply 


In the preceding pages, maintenance check 
lists have been given for a number of compo- 
nents of air conditioning systems. Some apply 
only to central systems, some apply to both cen- 
tral systems and those employing package units. 
In any case, selection of inspections, tests, and 
other procedures that will apply in the system to 
be maintained will establish a base for a success- 
ful preventive maintenance program. 

Frequencies given for the various periodic in- 
spections have been found acceptable in many 
cases. However, good management of the pre- 
ventive maintenance program requires continu- 
ous and critical review of the inspection frequen- 
cy taking into account the economic factors in- 
volved. Over maintenance is expensive because 
of labor costs and too little maintenance will 
lead to costly repairs, disruption of service, and 
shortened service life. Somewhere between these 
two extremes lies the point of optimum mainte- 
nance which can be found only by analyzing the 
program and the results accomplished. 

Repeated reference has been made to perform- 
ance testing to establish criteria for determining 
when preventive maintenance inspections are 
required. The use of operating data to establish 
day to day performance, expecially in central 
systems, will promote economy in the preventive 


maintenance program. By comparing the cost of 
operation at various efficiencies with the cost of 
carrying out corrective maintenance procedures, 
optimum inspection and cleaning schedules can 
be arrived at for many components. 

Left to its own devices, a system will soon 
fail to operate efficiently and satisfactorily. With 
a planned program of preventive maintenance, 
service life will be extended, costly equipment 
accidents will be eliminated for practical pur- 
poses, and good performance assured. 


{The editors gots acknowledge the assistance and 
cooperation of the engineers and organizations who per- 
mitted reference to their articles and reviewed the contents 
of this report. Special acknowledgement is due The Hart- 
ford Steam Boiler Inspection and Insurance Co. for permis- 
sion to reproduce the table on compressor failures. 
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McQuay offers the finest in 
remote type, individual room air 
conditioners for use with a 
central station heating and 
cooling system. Extremely quiet, 
the “‘Seasonmaker”’ is available 
in floor, basic, ceiling and 
hideaway models in a wide range 
of sizes to meet your exact 
requirements. Floor and basic 
models range from 220 to 1240 
cfm, and ceiling and hideaway 
models range from 220 to 640 
cfm. Write for catalog 715. 


Ceiling Model 





REMOTE TYPE AIR 
COOLED CONDENSERS 


“AB” AIRCONS— Propeller fan types 
available in either horizontal or vertical air 
flow. Thirteen sizes each from 8 to 85 tons 
nominal capacity. Multiple installations make 
capacity unlimited. Write for catalog 629. 


"AL" AIRCONS— Centrifugal fan types 
are designed for outdoor or indoor 
installations with or without duct work. 


Vertical Air Flow Aircon — They may also be used for exhaust 
ventilation and heating. Compactly 
engineered with a low silhouette, there is a 
wide range of unit and fan discharge 
arrangements. Write for catalog 635. 


Horizontal Air Flow Aircon 


AUTOMATIC HEAD PRESSURE CONTROL 
The McQuay type “AB” and “AL” Aircons 
are available with air side and refrigerant 
side head pressure control. The ““AB” line is 
offered with opposed blade face dampers 
and corresponding controls for automatic 
operation. 


“AL” Aircon 





UNIT HEATERS 


Horizontal, downflow and cabinet type unit 


heaters are available in an exceptionally wide 
range of sizes and capacities for either steam 
or hot water. Adjustable louvers and several 
varied styles of air deflectors are available. 
McQuay cabinet type unit heaters are 
available for floor, wall and ceiling 
applications; for exposed, semi-recessed or 
fully recessed installations. Write for 





horizontal unit heater catalog 323, 





downflow unit heater catalog 765, cabinet 
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RIPPLE-FIN COILS 





By the Nation’s Largest 
Coil Manufacturer 


A new type “5” coil design 
with a wide range of 
available fin spacings offers 
unlimited selection to meet 
all load requirements. This 
new design affords a new 
high in fin efficiency by 
attaining the highest heat 
transfer rate possible 
without excessive air 
friction. The combination 
of equilaterally staggered 
tubes and modified rippled 
fins produces maximum air 
turbulence, and 

intimate and prolonged 
contact between air and 
heat exchanger surface. 


Direct expansion 
coils with pressure 
type distributors. 


Pitched in casing 
steam coils. Easy 
installation and 
positive 
condensate 
draining. 


7 


TTT 


Fit 


Flow circuited 
water cooling and 
heating coils. 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


WITH YARWAY GUN-PAKT EXPANSION JOINTS 
YOU NEVER HAVE TO 


SHUT DOWN STEAM LINES 


PLUNGER CYLINDER 


Vith Y > ; — PLASTIC 
With Yarway Gun-Pakt Expansion Joints it is never | PACKING ... LUBRICATION 
necessary to shut down the lines to add packing to the 
joints. When additional packing is needed it is added eset ine 
i » pine line or fi —— ltl SLIDING 
with the pipe line under full pressure. A slug of plastic os 


packing is inserted in the convenient screw-plunger 





gun—a turn of a wrench and the job is done, the 
joint is tight. Steam service is continuous. Costly 
shutdowns are eliminated. Joints never need repacking. 

Yarway Gun-Pakt Expansion Joints give users these 


extra advantages, too: NON-RETURN 
* Rugged dependability—All-steel construc- PACKING Si 


tion. Durable chromium plated seamless steel sleeves. 
No chance of metal fatigue. Wrought steel bases for 
positive anchorage. 

* Internal and external guides— provide pos- 
itive alignment in the stuffing box —where it counts. 


¢ Light weight, streamlined design—re- 
quires less space to install, less space to maintain, 
smaller manholes. 

Accept no substitute! Insist on Yarway Gun-PakT— 
the original “‘packed under pressure”’ expansion joint, 
backed by 20 years of experience and thousands of 
successful installations to its credit. 

For full information, and “blue chip” list of indus- 
trial plants, universities, institutions and central 
plants using Gun-Pakt Joints, write to Yarway. 


ang eee anenra? - S Gentile EXPANSION JOINT PROBLEMS 


expansion joints 6 - : ; . : 
Want a new time- and labor-saving Yarway Expansion 


Joint Calculator which quickly provides sizes, weights, 
dimensions, anchor loads, etc. for Yarway GuN-PAKT 
Joints? Just call your Yarway representative and ask 
for one—or write us on your company letterhead and 
we'll see that one is delivered. 


Heating, Piping & Air Conditioning, May 1961 








p AIR FLOW 


at any angle with 


pirectt 


Send for This Useful 


INDEPENDENT 


Al. OFFICE 


AIR CONDITIONING 
REGISTERS 
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321-A HMV Rear View Showing “HMV" Valves 


Every grille bar adjustable 
individually — before or after 
installation 
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321-A HMV Tandem 


Any direction of air flow—right, left, up, down 
and any combination—is easily obtained with 
“Fabrikated” Style No. 321-A HMV air condi- 
tioning registers, for residence or commercial in- 
stallations, on sidewalls or ceiling. The face bars 
are adjustable to right or left; valves on the back are 
adjustable to direct the air flow up or down; valves 
may also be fully closed, and are connected to 
open or close in unison. 


The angles of deflection and the com- 
binations to be had are practically 
unlimited. Adjustments for directed 
air flow may be made before or afte: 
installation. Grille bars are held firmly 
in place and will not vibrate or rattle. 
‘Fabrikated” registers are available 
in sizes from 8 x 4” to 48 x 24”, 
including tandem style. Special sizes 
can be made without special die 
set-up charges. 

Write for Catalog. 


THE INDEPENDENT 
REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 





Reprint Volume 


“CORRECT PRACTICE 
INDUSTRIAL PIPING” 


— All-New Third Edition — 


196 Pages — 8'/2” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 
out by piping experts. 

Design, installation, operation, and mainte- 
mance .. . steam, air, gas, oil, process, water 
and refrigeration piping . . . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from 


many different angles. 


Send $1.50 today for this book to the 
address below. 


(on shipments outside U.S.A. or Canada, add 25¢ extra 
postage per book.) 


KEENEY 


PUBLISHING COMPANY 


6 North Michigan Ave. Chicago 2, Illinois 
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Bee's ae 330 BBC SWSI ar. 
with s certified b 


pend tas as extra 
y f g, oversized shafts, heavy duty 
rings, welded housings, TG&P shafts, and 
an y balanced impellors, are taken for - 
mted by users of Barry blowers, because 
now such construction is typical of the 
er Barry line. 

a oso is handling air in the asphalt 
plant of a large midwestern city at high pres- 
sure and high temperature. Whatever YOUR 
blower problem may be, there’s a Barry fan 
that can solve it. Tell us 
your problem — we'll 
come through with the 
correct solution, plus 
speedy delivery! 


PERFORMANCE RATING 
CERTIFIED BY AMCA 


‘ A FERRY BLOWER co. 


3100 CALIFORNIA ST. N. E., MINNEAPOLIS 18 


member of air moving and 
conditioning association inc. - 
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The duct that 
delivers air without noise 


In air conditioning and warm air heating ‘‘quiet 
operation”’ has always been an expensive luxury. 
With conventional sheet metal duct systems, 
quieting fan and compressor noise or the 
‘“‘booming,’’ caused by metal duct expansion 
and contraction, is a time-consuming and ex- 
pensive job. 

But with Armaglas Duct—the round prefab- 
ricated glass fiber duct system now available 
from Armstrong—the luxury of quiet operation 
is ‘built in’’—-still a luxury but no longer ex- 
pensive. 

Armaglas Duct is a natural sound trap. Its 
glass fiber walls ‘‘soak up” airborne fan and 
compressor noise for remarkably quiet opera- 
tion. And since Armaglas Duct is non-metallic, 
it completely eliminates the ‘‘booming’’ or 
“canning” that’s a common annoyance with 
sheet metal duct systems. This new material 
offers other important advantages, too. 

Armaglas Duct is an all-in-one duct. It han- 
dies air efficiently. Uniform and permanent 
thermal protection is built in, because Armaglas 
Duct is preformed of thermally efficient glass 


fiber insulation in a uniform density and thick- 
ness. Vapor barrier is built in, too, in the tough 
plastic casing that forms the outer skin of Arma- 
glas Duct. Duct, insulation, vapor barrier, and 
effective noise control are all combined in this 
one material. 

Armaglas Duct comes ready to install. No 
folding—no preassembly is required. 

It's easy to install. The six-foot sections go 
together fast, with simple metal sleeve con- 
nectors and pressure-sensitive tape at the 
joints. Job experience has shown installation 
time savings of up to 50% with Armaglas Duct. 
And this remarkable new system, with its many 
built-in values, costs no 
more installed than stand- 
ard sheet metal duct plus 
insulation. 


o 


For a free booklet with com- 
plete information on Armaglas 
Duct, write Armstrong Cork 
Company, 4405 Sherman St., 
Lancaster, Pennsylvania. 


A» 
‘Armstrong ARMAGLAS DUCT 
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EQUIPMENT DEVELOPMENTS 


Heating and Ventilating Units 
For School Room Application 

“School-Vent” heats with steam 
or hot water and cools with central- 
source chilled water. Controls air 
flow instead of water for room tem- 
perature control. Features a_ full- 
damper system: face and bypass in- 
sulated damper directs air through 
and around heating coil; insulated 
anti-wipe damper permits isolation 
of coils for close temperature con- 
trol; and indoor and outdoor damp- 
ers control blend of outside and re- 
circulated air. Five sizes available 
up to 1500 cfm heating and cooling. 
Can be ceiling or wall mounted, par- 
tially and fully recessed or fully ex- 
Modine Manufacturing 
Co., 1500 DeKoven Ave., Racine, 
Wis. 


posed. 


Condensers Available in 
7/2 to 100 Ton Capacities 


Air cooled condensers with hor- 
izontal or vertical air flow available 
in 19 sizes from 714 to 100 ton 
capacities in a single unit. For use 
with Refrigerants 12, 22, or 500. 
Automatic head pressure control for 
year ‘round operation available with 
“Seasontrol” method or the “Damp- 
ertrol” method with opposed blade 
face dampers. McQuay, Inc., 1600 
Broadway, N.E., Minneapolis 13. 


Three-Pass Packaged Boilers 
Have Forced Draft Design 


Packaged units with forced draft 
15 to 500 hp 


design available in 


Heating, Piping & Air Conditioning 


capacities. Fired by gas. oil. o1 gas- 
oil for low or high pressure steam or 
hot water. Front end can be cleaned 
burner or fuel 


without disturbing 


piping; rear access door for inspec- 
tion without removing entire rear 
plate. Has full 5 sq ft of heating sur- 
face per boiler hp. Units are ASME 
coded. Bulletin 601 sent on request. 

Arkos Manufacturing Co., 7310 


Woodward Ave.. Detroit 2. 


PVC Ball Valve Available in 
Sizes From '/4 Through 4 In. 


Ball valve is a type I (normal im- 
pact) polyvinyl chloride (non-toxic, 
non-flammable) unit. Requires a 
quarter turn to operate. Corrosion 


resistant. low torque valve available 


in socket weld or threaded ends. Has 
external one-end adjustment. Bulle- 
tin sent on request. Walworth Co.. 


750 Third Ave., New York 17. 


Air Cooled Condensers Have 
Coils Arranged in V-Shape 


Remote air cooled condensers have 
coils arranged in a V-shape so that 
air is drawn through them and dis- 
charged upwards by the propeller 
fans. “V-Con” units have direct-drive 
fans, totally enclosed motors, and cor- 
rosion resistant aluminum cabinets. 
Available in capacities of 3 to 10 
tons. Unit also available with cen- 
trifugal fan. Bulletin VC 103 sent on 
request. Halstead & Mitchell, Bes- 
semer Bldg., Pittsburgh 22. 





directly for more details. 





INFORMATION on capacities, dimensions, applications, and special fea- 
tures in each EQUIPMENT DEVELOPMENT item is presented in accordance 
with material furnished by the manufacturers, who may be contacted 
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EQUIPMENT DEVELOPMENTS 


Continued 





Butterfly Valve Has Snap-In 
Replaceable Rubber Liner 


“Double R/L” 


shut-off on vacuum service. Suitable 


butterfly valve for 


for differential pressures up to 150 
psi and temperatures from 60 to 
100 F (depending on the type of 
elastomer liner selected). Has 125 Ib 
ASA flanges. Sizes 2 through 12 in. 
available. Requires no lubrication. 
Liner with self-aligning shaft holes is 
mechanically installed and can be re- 
placed. Bulletin 91 sent on request. 
Fisher Governor Co., P.O. Box 307. 
Varshalltown. La. 





Acoustic Calibrator 
For Noise Level Meters 


Unit requires no source of power: 


operates on solely mechanical means. 
System of falling balls produces noise 
that covers a broad band of frequen- 


cies centered on 1500 c.p.s. Accuracy 


is within +1 db. Unit produces noise 


level as high as 90 db at 4 in. from 
sound meters microphone, eliminat- 
ing effects of background noise in 
most cases. Temperature and/or hu- 
midity have negligible effects on per- 
The Korfund Co., Ine.. 
OIF Cantiague Rd., Westbury, N.Y. 


formance. 





Urethane Foam Insulation 
For Temperatures to 190 F 


Rigid urethane foam sheets for 
insulation of buildings, duct, pipe. 
equipment, and other applications. 
“K” value is 0.15 at 70 F and 0.13 at 
10 F. Available in panels of various 


Blocks of 


foam for use as pipe insulation and 


thicknesses up to 1] in. 


lageing also available. Also comes in 
flame-retardant coated panels. 
Allied Chemical Corp., Barrett Div.. 
10 Rector St., New York 6. 





Packaged Boilers for 
High, Low Pressure Operation 


Scotch type forced-draft packaged 
boilers for high and low pressure op- 
eration. Fired by light oil, gas, or 
gas-oil. Output ratings of 20 to 150 
hp for high pressure; 672,000 to 
5.040.000 Btuh for low 
High pressure units for 125 to 150 Ib 


pressure. 


steam WP. Low pressure units for 15 
lb steam WP and 30 |b water WP. 
Higher pressures available in both 
sizes. Features skid mounting; gas- 
tight front steel smokebox with gas- 
keted cast (iron doors; explosion relief 
doors; operating limit control; and 
safety high limit control. {meri- 


can Standard Industrial Div.. Detroit. 


EASY AS PLUGGING 


Now you can install central cooling and heating for the lowest 
cost yet... so easily you can practically plug it in and forget it. 


That's how easy it will seem to 


Amazing new WhispAir by Westinghouse is a true heat pump that 
supplies 18,000 BTU cooling and 17,000 BTU heating. Team up 
as many as you need .. . perfect for zone control. It fits snugly 
against an outside wall. Can be installed with or without ductwork 
and comes completely pre-wired, including thermostat. 


install WhispAir...the new 


Westinghouse central system cooling 


WhispAir is ideal for hundreds of commercial and residential 
applications... stores, motels, offices, apartments, mobile homes 
. » + you name it! Your customers will love WhispAir. Turn the 
page and see why. 


and heating unit designed for 
small buildings and low-cost homes! 


*TRADE MARK 
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EQUIPMENT DEVELOPMENTS 


Continued 





Axial Flow Fans for 
Cooling Towers, Exhaust Units 


Units in both belt and direct-drive 
models in nine standard diameters 
from 24 to 60 in. Blades are com- 


pletely interchangeable. “R” series 
has blade pitches of 20. 27. and 40 
deg. Specifications sent on request. 

The Torrington Manufacturing Co.. 


fir Impeller Div., Torrington, Conn. 





Gas Conversion Burners Have 
Inputs to 1,050,000 Btu Per Hr 


Series “26” atmospheric burners 
have inputs ranging from 600,000 to 
1,050,000 Btu per hr. Each unit fur- 
nished with an automatic pilot o1 


optional electronic pilot with flam« 


UITE 


electrode and M-H protectorelay, au 
tomatic main gas valve, and gas 
pressure regulator. Has formed steel 
mixers with stainless steel flame re- 
tainers. Burners can be used overt 
stokers and over or under oil burners. 
For LP gas, a pilot can be furnished 
which provides 100 percent gas shut- 
off. An bo 


required for installation. 


1214 in. opening is 
Roberts 
Gordon Appliance Corp., 14 Central 
f{ve., Buffalo, N.Y. 





Relief Valves for Hot Water 
Heaters and Storage Tanks 


Automatic temperature and pres- 
sure relief valve series for hot water 
heaters and storage tanks. Features a 
6 in. thermostatic element. Available 
in two pipe sizes with relief capac- 
ities of 90,000 Btu per hr in 34 in. 


AS 


WhispAir 


by Westinghouse 
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size and 15,000 Btu per hr in % in. 
size. Bulletin 1-NFLX-1 sent on re- 
quest. 4. W. Cash Valve Man- 
P.O. Box 191, 


ujacturing Corp., 
Decatur, Ill. 





Control Valve Actuator Operates 
On Electric-Hydraulic Force 


Electric control valve actuator uses 
an electromagnetic “pump” to move 
liquid metal which controls fan-coil 
units, convectors, and radiators. Ac- 
tuator converts electrical energy into 
hydraulic force. Can be mounted in 
any position. Available in two-way 
model for hot water, cold water, o1 
steam, and a three-way model for hot 
or cold water. Information sent on 
Vinneapolis-Honeywell, 


2753 Fourth Ave. 


request. 
Commercial Div.. 


So., Minneapolis, Minn. 





EQUIPMENT DEVELOPMENTS 


Continued 





Automatic Control, indicator 
For Sump Pump Application 


Automatic control system com- 
bined with a depth measuring device 
that shows depth of liquid in pit. 
Pumping rate compared with in-flow 
and indicated on instrument. Re- 
sponds instantly to level changes in 
sump. “Vis-A-Trol” can be installed 
inside buildings up to 300 ft from 
pit. Bulletin AC-100 sent on request. 

Weil Pump Co., 4615 N. Clark 


St., Chicago 40. 





Ball Valves for 
Hydrocarbon Service 


valves for on-site 


k ire-safe ball 


process lines of refineries, petrochemi- 


cal, and natural gas plants. Suitable 
for temperatures to 400 F. A second- 
ary metal seat provides shut-off of 
fluid flow in event of loss of primary 
soft seats. Literature sent on request. 

- Jamesbury Corp., 45 New St., 
Worcester 5, Mass. 





Classroom Ventilator for 
Hydronic Application 


Unit for use with primary-second- 
ary pumping principle of water zone 
control. Can be installed in the center 
of an outside classroom wall with air 
distribution in utility bookshelf sec- 
tions or wall duct sections along the 
entire outside wall. Cooling capacity 
is 40,000 Btu per hr with 40 F chilled 
water; heating capacity is 80,000 
Btu per hr with 200 F hot water. Air 
delivery rated at 1200 cfm nominal 
standard air. Blower motor rated 14 
hp and secondary pump rated at 60 w 


so that total electric consumption is 
within 1/3 hp. Literature sent on re- 
quest. —- Lennox Industries Inc., 


Marshalltown, Ia. 





Pocket Manometer Made of 
Unbreakable Plastic 


Manometer suitable for water. 
glycerine, mercury, or oil for meas- 
urement in low-pressure gas systems. 
Designed to withstand rough usage. 
Open-ended and valved models availa- 
ble. Valved model with two brass 
needle valves permits fluid retention 
if desired; allows reading to be taken 
by unscrewing needle valve one-half 
turn. Available in five sizes from 6 to 
18 in.; plastic tube has 3¢ in. diame- 
ter for all models. Carrying case in- 
cluded. Gas Consumers Service. 
15-46 21st St., Long Island City 1. 
Woe 


WHAT ?? COOL AIR 
FROM NOWHERE?? 


If any product ever sold itself, this one does. Defy your customers to detect 
the sound of air conditioning machinery indoors. Challenge them to find 
the source of all that cool, clean air. 


It only seems that way...for 


WhispAir by Westinghouse 


Amazing new WhispAir*, the Westinghouse wonder that brings low-cost 
central system air conditioning and heating to your building or home 
customers ...so quiet indoors, uses no floor space. It fits snugly against 
the outside of the building. 


You can sell WhispAir with ease. It has the quietness and dependability of 
deluxe Central Systems. It is the lowest installed cost central system de- 
veloped yet! Get all the details. Write Joe Cerny, Product Sales Manager, 
Westinghouse Air Conditioning, Box 510, Staunton, Virginia. — *rrave marx 


cools and heats with or without 
ductwork, and without 


using an inch of floor space. 
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EQUIPMENT DEVELOPMENTS 


Continued 





Pipe and Vessel Insulation 
In Urethane or Styrofoam 


Insulation has tight fitting butt 
and axial splines to facilitate instal- 
lation. Under most conditions can be 
Available 
in urethane or styrofoam, either un- 
PVA 


coated in white. yellow. or green, Ol! 


‘applied without adhesive. 


coated or asphalt coated, 


aluminum jacketed. Bulletin and sam- 
ple on request. WVMM, Inc. P.O. 


Box 2114. Houston. 





Packaged Fuel Pump Set 
For Industrial Fuel Oils 


Unit performs multiple functions 
of fuel transfer, pressure boosting. 


and fuel straining in one operation. 


Includes a low speed rotary pump 
with a 2:1 ratio of fuel pumping to 
fuel burning: single or double “V™ 
belt drive; basket type single or du- 
plex suction strainer; vacuum gage; 
return-to-tank relief valve; discharge 
check and gate valves; and pressure 
checks. Unit pumps from 45 to 1000 
gph, depending on motor selected. 
Has a 15 ft suction lift and 50 psi 
Walter H. 


Eagan Co., Inc., 2336 


fve., Philadelphia 30. 


discharge pressure. 


Fairmount 





Flexible Flow Control Valve 
Automatically Actuated 


Unit controls lines carrying highly 
abrasive slurries and corrosive ma- 
terials. Has pipe-like body with un- 
obstructed flow. A diaphragm motor 
permits automatic control. Available 


in a range of body materials includ- 
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ing pure gum rubber, “Buna-S,” 
“Buna-N.” “Neoprene,” and “Butyl,” 
or compounds of each. Sizes range 
from 1 to 12 in. Connections include 
slip-on and flanged types. Catalog 
FL-1116R sent on request. — Farris 
Flexible Valve Corp., 563 Commer- 
cial Ave., Palisades Park, N.J. 





Flow Control Switch for 
Liquid and Gas Applications 


Unit provides remote indication of 
preset flow rates of liquids and gases. 
Applications include starting and 
stopping pumps, valves, and alarms: 
controlling blending, mixing. filling. 
and emptying. Features stainless steel 
paddles, stems, bellows, and micro 
ball bearings. Power Equipment 
and Engineering Co., Inc., 1836 


213th St., Torrance, Calif. 





toasting 


Continuous, automatic drying with air at pre- 
cisely controlled temperatures up to 1000°F (for 
example, continuous toasting of cereal and other 
food products) is one of many processes in which 
Kathabar engineers are unusually experienced in 
the handling of both the air and the product. 


drying 


Continuous drying of heat-sensitive products 
(glue and gelatin, for example) is readily ac- 
complished with Kathabar® equipment, using 
very dry air to remove moisture rapidly under 
precise control. Kathabar systems reduce cooling 
requirements, end condensation probiems, op- 
erate continuously with low maintenance. 


cooling 


Continuous delivery of sub-freezing air down to 
extremely low temperatures, without frost or re- 
cycling, is one of Kathabar’s unique capabilities, 
whether the air is for storage, testing, or process- 
ing. Data on Kathabar equipment for toasting, 
drying, or cooling is available promptly. 


SURFACE COMBUSTION, 2384 Dorr St., Toledo 1, O. 


Please send facts on { 


a division of Midland-Ross Corporation 


A 


| toasting, C] drying, @ cooling to: 


name & title 


company 
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Air Cooled Condensers Available 
In 2 to 120 Ton Capacities 


Units with 2 to 120 ton capacities 


available in vertical or horizontal 
models, Coils have eight fins per in. 
for low air pressure drop. Features 
all aluminum casing and galvanized 
steel structural supports; aluminum 
fins that have full collars: zine coated 
chromate dipped wire fan guards: 
zinc plated chromate dipped steel 
shafts; zine iridite 


plated dipped 


fans: and outdoor fan motors. 
Bohn Aluminum & Brass Corp.. Dan 


ville Div... Danville. Ill. 





Incinerator Burners Have 
Up to 900,000 Btu Per Hr Input 


Packaged units with input capac- 
ities up to 900,000 Btu per hr avail- 
able in eight sizes. Gas-fired burners 
maintain flame temperature in excess 
of 1400 F. Two basic parts make up 
sealed unit: the burner and a pre- 
burned fire brick combustion block 
blockholder. 


ignited pilot 


with cast iron flanged 
Features automatically 
and a choice of three standard timers 
with time periods of 0 to 60 min, 0 to 
6 hr, and O to 12 hr. Bulletin sent on 
request. Eclipse Fuel Engineering 
Co., 1139 Buchanan St., Rockford. 
lil. 





Fan-Coil Units Available 
in Five Basic Models 


Remote units for year ‘round air 
conditioning for muti-room applica- 
tions. Capacities range from 200 to 
700 cfm. 


available in cabinet or recessed types. 


Floor or ceiling models 
Can be installed horizontally or ver- 
tically. Chrysler Corp., Airtemp 
Div., P.O. Box 1037, Dayton 1., O. 


Heating, Piping & Air Conditioning, May 196] 





HL 





CONOMATIC “TYPE GH” Horizontal Roll Filter.... 


TO MAKE YOUR AIR SYSTEM TOTALLY AUTOMATIC! 


Continental creative engineering has provided, in 
the CONOMATIC, a factory-assembled, auto- 
matic air filter that means real savings in con- 
struction, and assures superior operation of 
equipment on the job. 

This automatic roll-type air filter will insure 
peak performance of your installation at all times 
and is virtually maintenance-free. May we show 
you how our Horizontal CONOMATIC will 
guard the efficiency of your equipment in service? 
Ask your Continental Agent or write us at P. O. 
Box 1647, Louisville 1, Ky., for Bulletin 822-A. 


Clean Air Costs Less with Continental! 


CONTINENTAL AIR FILTERS, INC. 
LOUISVILLE 1, KENTUCKY 
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is duck soup 
with Silvercote wrap and liner 


You'll save time, tempers and money when you use time-tested 
Silvercote fiber glass duct insulations 
with their exclusive facings and coatings. 


DUCT WRAP Here is the real labor saver! 
Silvercote offers a wide range of special, reflective and 
non-reflective vapor barrier facings—their exclusive, 
low-cost facing adds over 30% to the insulation value 
of one inch material! For the ultimate in ease of 
application and insulation value, specify job-proven 
Silvercote insulations. 


DUCT LINER The uniformity and sturdiness of 
Silvercote liners really pay you dividends ! This 
high-grade fiber glass product, with its many coatings, 


assures you top performance and customer satisfaction. 


You'll find it easier to use and it’s longer lasting. 
Ask about the special Silver Viny! coating and 
FR (flame resistant) Duct Liner. 


Write today for this informative literature 
ame of the Silvercote distributor nearest you.’ 


SILVERCO 


PRODUCTS, INC. 
161 East Erie Street, Chicago 11, Illinois 


@ Your source for quality insulations: 
ry IS FIBER GLASS - WOOD FIBER + REFLECTIVE - FOAMED 


} 


4h FIBER GLASS PIPE INSULATION « SILVERCEL DUCT INSULATION 
K) e FINE-FIBER DUCT INSULATION © CELL-TITE FOAMED 
I INSULATION TUBING « INSULATION ADHESIVES « DUCT TAPE 
@ RIGID INSULATION ¢ SILVERCEL & FINE-FIBER EQUIPMENT INSULATION 


EQUIPMENT DEVELOPMENTS 


Continued 





Fan-Coil Units Available 
In 11 Different Models 


Fan-coil units provide central-sys- 
tem air conditioning with individual 
room control. Available in 11 differ- 
ent types and six colors for offices, 
apartments, hospitals, and similar 
applications. Units will heat. cool 
and dehumidify, ventilate, or circu- 
late air. Air flow capacities range to 
1500 cfm. Optional equipment  in- 
cludes an automatic push-button lub- 
rication system. Motors are mounted 
on rubber pads; low-speed fans have 
shock-absorber bearings. Insulation 
and mastic further deaden vibration. 

Modine Manufacturing Co., 1500 
Dekoven 4ve.. Racine, Wis. 





Air Diffuser Has 
Straight Line Design 


Units for continuous wall-to-wall 
application, or can be used as an in- 
dividual air diffuser. Slender unit has 
symmetrical vanes. Permits use of 
high temperature differentials. In- 
formation on “ASL” unit sent on re- 
quest. Anemostat Corp. of Ameri- 
ca, 10 E. 39th St., New York 16, N.Y. 





Industrial Arc Welders for 
A-C Manual, Automatic Service 


Units in 300 and 500 amp sizes 
have a 60 percent duty cycle rating. 
Employs a transformer with a mova- 
ble coil design. Has 80 v open cur- 
rent for instant are start and sta- 
bility. Dual 230/460 voltage is pro- 
vided. Optional equipment includes a 
primary switch, voltage reducer, and 
primary contactor with 115 v, push- 
button set control transformer. — 
fir Reduction Sales Co., 150 E. 42nd 
St., New York-17. 
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FLUOR 
COOLING 


TOWERS 


~ 
Fluor Cooling Towers are the result of over 40 years 


of cooling tower experience. Designed for central 
station air conditioning and industrial requirements, 
Fluor Towers provide more service at lower cost, 
and longer tower life under all operating conditions. 


For more information on Fluor Cooling Towers, write 
for our descriptive brochure. 





COOLING 


at le) a towers 


PRODUCTS COMPANY 











higher 
performance 


lower 
maintenance 
cost 


built-in 
permanence: 


A division of The FLUOR CORPORATION, Ltd. GENERAL OFFICES: P. O. Box 1267, SANTA ROSA, CALIFORNIA 
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COMFORT HEATING 
and COOLING 











DERS 


Men responsible for gaining 
and holding today’s challeng- 
ing and competitive market 
for superior comfort heating 
and cooling installations are 
utilizing Fedders full line of 
heat transfer products to meet 
the challenge in the new con. 
struction and modernization 


fields. 


Whether residential, commer- 
cial, industrial or institutional 
..- North, South, East or West 
...-Fedders’ complete line of 
advanced engineered heating 
and cooling units is geared 
to meet even the most rigid 
specifications. 


Fedders National Representa- 
tives backed by 64 years of 
heat transfer experience and 
manufacturing skill assures the 
best heating and cooling equip- 
ment obtainable . . . ‘‘on-the- 
job” when you need it! 

All of Fedders products are 
made in a wide range of sizes 
and types... phone or write for 
catalogs giving complete engi- 
neering and dimensional data. 


CORPORATION 
HEATING DIVISION, LALO 
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Air Handling Units Built 
In Two Sections 


Units with capacities ranging from 
2000 through 15,000 cfm built in 
two sections: a fan section and a coil- 
filter section. Coil section can be 
turned end for end in the field or 
mounted horizontally adjacent to the 
fan section. Fan section built with a 
square cross section that allows unit 
to be rotated for a choice of dis- 
charge. Units can be installed hori- 
zontally or vertically. Uses either 
direct expansion or water coils; coils 
installed after unit is in place if de- 
sired. Steam heating coils can be 
added with a slide-in coil arrange- 
ment. Filters removable from either 
end of unit; choice of permanent 
or replaceable filters available. 
Chrysler Corp., Airtemp Div., 1600 
Webster St., Dayton 4, O. 





Sidewall Axial Belted Fan 
For Supply or Exhaust 


Fen can be weed either as a sup- 
ply or exhaust by reversing the blade. 
“Sab-Line” available in sizes from 
24 to 48 in. Greenheck Fan and 
Ventilator Corp., Schofield, Wis. 





Adjustable Suction Tube for 
Unit-Type Dust Collectors 


Unit consists of a flexible fabric 
hose supported by arms that pivot to 
allow movement to any position. As- 
sembly equipped with a dust nozzle. 
Available in 3 and 4 in. hose diame- 
ters, tube rotates through a full 360 
deg and has an up and down travel 
of nearly 8 ft. — Torit Manufactur- 
ing Co.. 1133 Rankin St.. St. Paul 16. 
Vinn. 
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Which 
SOLENOID 


VALVE 


fulfills 


ALL 
specifications ? 


2 


TEN REASONS why only GENERAL CONTROLS K-10 
LEVER ACTING solenoid valves meet ALL your specifications: 


GENERAL CONTROLS OTHERS 


provides 3 sizes of Solenoids to handle any type of fuel oil...plus One 
air, gas, steam, water, refrigerants, oxygen, nitrogen, egmmonia, and (Smal!) 
others. 
provides 4 classes of Solenoid coils for flow media temperatures from One 
[> 60°F to 360°F...also waterproof types. 
is available in many models, normally OPEN or normally CLOSED Some 
& ...in combinations of solenoids, coils and body materials...choice 
of stainless steel or soft seats. | 
® resists corrosive fluids with optional a// stainless steel lever acting No 
solenoid valve. 
GENERAL operates under extreme pressures...up to 1000 psi. 
includes built-in union for quick installation or removal without 
CONTROLS disturbing pipe line. 
allows recirculation of heated semi-solid fuel through valve bod) 
Automati¢ o/s for Product or Process when valve is closed to prevent sticking of internal mechanism. 
has exclusive clamp ring coil jacket design for replacement of coils 
without danger of damaging other parts. 
operates on simple 2-wire electric circuit —all voltages—AC and DC 
Nine Plants ~ 44 factory branch offices serving —explosion-proof housings. 
is the “original” and only complete line of lever acting packless 
solenoid valves. 


Glendale, Calif. + Skokie, III. 
Guelph, Ontario, Canada 


the United States, Canada and Western Evrope 


For complete information, check your classified telephone directory 
for nearest General Controls Factory Branch Office. 


Fes 2 1a ay a 
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EQUIPMENT DEVELOPMENTS 
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Pneumatic Operators for Remote 
Actuation of Ball Valves 


Air-powered operators provide au- 
tomatic or pushbutton remote control 
of firm’s ball valves. Vertically 





mounted units for valves from 4 
through 8 in. Totally enclosed, hori- 
zontally mounted cylinder-and-lever 
type operators available for all valves 
from 3 through 8 in. sizes. Both types 
integral with valve or available as 
separate units. Optional accessories 
include a solenoid valve for electrical 
control, limit switch for remote on/off 
indication, and a device to return 
valve to open or closed position in 
event of air system failure. Catalog 
1200 sent on request. Hills-Mc- 
Canna Co., 4600 W. Touhy Ave.. 
Chicago 46. 





Portable Drawing Instrument 


For Field Sketching 


Pocket size drawing instrument 
serves the purpose of a rule, T-square, 
and angle. Made of polystyrene. In- 
formation sent on request. — Coun- 
try Engineer, Inc., 20 Blueberry 
Lane, Darien, Conn. 





Floating Disc Steam Trap 
Has Only One Moving Part 


Unit has a removable heat-treated 
stainless steel seat and disc. When in- 
stalled vertically, with outlet down- 
ward, steam trap is self draining. 
Covers a range of 10 to 600 psi with- 
out adjustment. Provides intermittent 
discharge. A vent prevents air bind- 
ing and discharges air as well as oth- 
er non-condensibles. Furnished in 
either carbon steel or stainless steel. 
Bulletin “FD” sent on request. — 
The Clark Manufacturing Co., 1830 
E. 38th St., Cleveland. 
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We are sold on this method of 
heating and ventilating... 
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If you are not receiving the Burgess- 
Manning “‘b.t.u.” . . . your letter- 
head request will bring you monthly 
invaluable information on Burgess- 
Manning Radiant Heating, Cooling 
and Acoustic Ceilings for schools, 
hospitals and office-commercial build- 
ings. 


BURGESS-MANNING COMPANY 


749 East Park Avenue @ Libertyville, Illinois 


—Karl W. Fuge, Engineer A.S.C.E. 
Waterman, Fuge & Associates, Inc. 


First hand experience—an installation in 
their own office—is a solid enough rea- 
son why Waterman, Fuge & Associates, 
Inc. are “sold” on the Burgess-Manning 
Radiant Heating, Cooling and Acoustic 


Ceiling. 


And ... this is why this prominent Wis- 
consin architectural and engineering firm 
are continuing to utilize the Burgess- 
Manning Radiant Ceiling on their jobs 
now in the drawing stage... and, of 
course, on their future jobs, too. 

For better buildings . . . with the budget 
no bigger specify the Burgess- 
Manning Radiant Heating, Cooling and 
Acoustic Ceiling... it has many real 
dollar-and-cents advantages and as- 
sured design flexibility. 


Today ... write for complete literature, 


specifications, etc. Ask for Bulletin 138-3G 


0 4 AMA BFL 
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, 


? 
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FOR RELIABLE, LOW-COST SERVICE 


GOODALL abboe 


EXPANSION JOINTS 


Flexible, durable connections for pipe lines and other 
equipment handling fluids and gases under pressure and 
vacuum, to prevent excess stresses due to expansion 
and contraction; to counteract vibra- 

tion; and to insulate against undesir- 

able sound. Can also be designed to 

overcome misalignment. 

EASIER TO INSTALL—on new 

equipment or as replacements. Light 

in weight, with short face-to-face 

dimensions. Metal retaining rings 

quickly aligned and bolted. No 

gaskets required. 

LONGER SERVICE LIFE—no em- 

brittlement or corrosion. High resist- 

ance to abrasive wear. 

STYLES, SIZES AND PRESSURES 

TO MEET ALL REQUIREMENTS 


GOODALL 726¢ce ABSORBER UNITS 


Easily installed units engineered to “absorb® 
vibration, water hammer and other unde- 
sirable sound, or where lines are subject to 
corrosion, abrasion or electrolysis. Light in 
weight yet exceptionally tough and durable. 
Installed with two male couplings or molded 
rubber flanged ends with split steel flanges. 
Hose can be furnished plain or with built-in 
wire reinforcement, for soction or discharge. 


SPECIFICATIONS: Acid- and abrasive- 
resistant rubber tube; abrasion- and 
weather-resistant cover; sizes 1/2" through 
12" L.D., in lengths of 12", 18", 24", 36" 
and 48", 


Contact Our Nearest Branch for Details and Prices 
“If it’s GOODALL, it MUST be Good!” 


Manufacturers of Mechanical 
Rubber Goods. . . Since 1870 


GOODALL Biber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO, 


Stondard of Quolity HOSE - BELTING - FOOTWEAR 
CLOTHING AND OTHER INDUSTRIAL RUBBER ITEMS 


EQUIPMENT DEVELOPMENTS 
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Electrostatic Precipitator Has 
Flat Collection Plate Design 


Unit utilizes modular construction 
and is built to specification. Flat col- 
lection plate contains pockets that 
trap and hold dust, reducing the 
chance of re-entrainment. Choice of 
four types of high voltage rectifier 
available: silicon; selenium; high 
voltage vacuum tube; or mechanical. 
Control can be a saturable reactor, a 
monocyclic network, or a_ resistor 
type. Unit is of all-welded construc- 
tion with structural frames, side 
casings, end panels, and hoppers 
made from heavy gage steel plate. 
4merican-Standard Industrial Div.. 
Detroit 32. 





Slot Type Air Diffusers 
Available in Extruded Aluminum 


Units have separate frames and 
removable cores. Available in two 
styles of frames and three types of 
removable cores with diffusing vanes. 
For ceiling, wall, and window-sill in- 
stallation. Diffusers made in sections 
and can be used as a continuous unit 
by butting sections together. Techni- 
cal catalog ES-105 sent on request. 

fir Devices Inc., 185 Madison 


{ve., New York. 





Aluminum Damper Has 
Airfoil Double Blade 


Aluminum damper has blades that 
contain no hardware. Use of vinyl 
stripping aids in making units air- 
tight. When closed, double blades act 
as an insulator. Blade widths vary 
from 5 to 9 in. with any blade length 
available. Pinlock groove design fa- 
cilitates blade turning. Units do not 
require painting. —- Arrow Louver 
& Damper Corp., 72 Berry St., Brook- 
lyn 11, N.Y. 
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Figure on 
FAST DUCT 
INSTALLATION 
with 


rte) felae) 


SONOAIRDUCT. 


FIBRE DUCT 


Bidding a slab perimeter heating, cooling, or combination system? 
You can figure on saving time and labor installing ductwork when you 
use SONOAIRDUCT Fibre Duct! 

Lightweight SONOAIRDUCT handles easily, levels and joins quickly. 
Long lengths mean fewer joints. And, SONOAIRDUCT can be cut to 
size or mitered with an ordinary hand saw—right at the job. No 
sharp edges, either! 

Easy to install, sure. But that’s not the only reason why SONOAIRDUCT 
is America’s best selling Fibre Duct —year after year. It’s low in cost. 
It’s rugged — won't chip, crack or break when dropped, so every piece 
is usable. And, you can depend on highest quality. SONOAIRDUCT has 
been performance-proved in thousands of installations, and meets or 
exceeds all F. H. A. criteria and test requirements for this type product. 

Bid lower — profitably —on your next slab perimeter job with 
SONOAIRDUCT Fibre Duct. Available in 23 sizes, 2” to 36” I.D., 
standard 18’ lengths or as required. 


See our catalog in Sweet's 
For complete information and prices, write 


FREE INSTALLATION MANUAL 
Contains latest, detailed, step-by-step 
installation data for SONOAIRDUCT 
Fibre Duct. For free copy, send us im 
your name and address on Construction Products 
company letterhead 
SOWOCO PRODUCTS ty HARTSVILLE, $. C. + La Puente, Calif. * Fremont, Calif. * Montclair, N. J. + Akron, Indiana + Longview 


exas + Atlanta, Ga. + Ravenna, Ohio + MEXICO: Mexico City * CANADA: Brantford, Ont 5516 
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How Plant Handles 7ZOO’F. | EQUIPMENT DEVELOPMENTS 


STEAM ...PIPE EXPANSION 


ADVANTAGES: 


SAVE SPACE — Borco Ball 
Joints are used to perform func- 
tions similar to U-bends or pipe 
loops— But with much less space 
required and often LOWER COST. 
NO PRESSURE THRUST 
—Expensive anchoring or bracing 
not required to hold piping in 
place or in line. 

HIGH TEMPERATURE, 
PRESSURE — Wide choice of 
materials in new Barco HT Joints. 
' SIMPLE — Eliminates much 
tedious pipe stress analysis calcu- 
lation. 


BACKED By cy 
cts Pe 
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The 4” pipe line shown in photograph (see 
arrow) carries steam ot 700°F temperature 
and 750 psi pressure. It runs a distance of 
about 250 feet between two fixed points. 
The total thermal expansion involved in the 
line is more than a foot. By placing two 
Barco Flexible Ball Joints in an offset in the 
line (see sketch at left), expansion move- 
ment is hondled easily and economically. 
(PHOTO: Esso Standard Oil Co., Linden, N. J.) 


™ — ~ 


BARC Onucitw.Flexible 


BALL JOINTS 
SAVE VALUABLE SPACE 


The Barco HT (High Temperature) Flexible 
Ball Joint is a new development. It is the 
key to solving many PIPE EXPANSION 
PROBLEMS where high temperatures and 
pressures are encountered. HT joints can 
be supplied in sizes from 2” to 16”, angle or 
straight, and can be fabricated from mate- 
rials to withstand as much as 1000°F, 1200°F, 
or even 1400°F, under certain conditions. 


Rugged “Fire-Safe” Barco joints have no 
thin wall sections, no critical points of fa- 
tigue, no rubber seals. They develop no 
“end thrust”. . . no reactive forces; require no 
expensive anchoring. They are ideal for 
steam and all kinds of fluids. 

Local Barco Field Engineers will be glad 
to give you full information and recommen- 
dations. Call or write today. 


Send tor this BULLETIN 31 


“How To Use Barco Expansion Joints”. Complete with 
piping layout drawings and illustrations. Shows how to 
cut costs, save time, and do a better job! 


BARCO MANUFACTURING CO. 


541F Hough Street - Barrington, Illinois 








The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Rotary Joints 


In Canada: The Holden Co., itd., Montreal 


Steam-Mixer Water Heater 
Available as Packaged Unit 


Packaged automatic steam-mixer 
water heater has capacities from 10 
to 100 gpm at 50 to 125 psi steam. 
Models available with higher pres- 
sures. Consists of all cast bronze 
body with double-sleeve bronze dif- 
fuser. Packless temperature regulator 
with stainless steel trimmed valve, 
single or double seated. Has ASME 
automatic temperature-pressure  re- 
lief valve, poppet check valves, and 
a combination water pressure regu- 
lator and strainer. Available for sin- 
vle or multiple water temperatures. 

O’Brien Steam Specialty Co., Inc., 
P.O. Box 217, Eastwood Station, 
Syracuse 6, N.Y. 





Axial Flow Fans 
Rated Up To 15,000 Cfm 


A modular system of polyester 
blades gripped in various sizes of 
aluminum alloy hub afford 72 dif- 
ferent impellers, from 12 to 28 in. 
rated up to 15,000 cfm. Unit has air- 
foil profile, is non-sparking. — Main- 
stream Co., 1323 First St., Coronado, 
Calif. 





Gas Fired Make-Up Air 
Units Have Dual Fans 


Horizontal dual-fan direct-gas-fired 
make-up air units in nine sizes. Ca- 
pacities range from 20,000 to 60,000 
cfm with from 1,875,000 to 6,000,- 
000 Btu per hr. Each unit designed 
to maintain a constant discharge 
temperature of 80 F throughout a 
range of outside temperatures from 

-15 to 80 F. Controls are automatic. 

Metals Engineering & Manufac- 
turing Co., Inc., 8824 Lyndon, De- 
troit 38. 
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COMPLETE CIRCUITS IN ONE COOLER 


Another example of B&G creative engineering! 

The B&G Package Liquid Cooler is now available 
with two complete refrigeration circuits ...dual compres- 
sors, dual condensers and a single evaporator! It has a 
capacity reduction to 25% —in stages of 100, 75, 50 and 
25%. All operative and safety controls are installed 
and pre-wired. 

An outstanding feature is the automatic lead-lag 
selector switch. In operation, No. 1 
motor and compressor handle the load 
until cooling requirements are satisfied 
or until No. 2 unit needs to be called 
into use. 

On the next starting, No. 2 unit picks 
up the load. Therefore each motor and 
compressor gets equal usage. This dual 


B&G 


B&G Evaporator Centrifugal Pump 
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arrangement is also valuable because it provides stand- 
by protection in case of emergencies. 

Remember, too, that all major parts of BeG 
“package” units are manufactured and guaranteed by 
Bell & Gossett Company ...one responsibility for sat- 
isfactory operation. 

Send for complete specification and application data 
on B&G Air Conditioning and Refrigeration equipment. 


BELL & GOSSETT 
Sc 2&2 ' FP 2 mY 


Dept. RGQ-5, Morton Grove, Illinois 


Canadian licensee: S. A. Armstrong, Ltd., 
1400 O'Connor Drive, Toronto 16, Ontario 


B&G 


B&G Condenser Condensing Unit 





EQUIPMENT DEVELOPMENTS 
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+ Portable Psychrometer Gives 


2 
_immoarei-numn_— Sirs 
BGGRRRE we ii wd? Ga ET Portable unit gives precise wet 
bulb and dry bulb readings for de- 


Trademork 
SUBMERSIBLE NON-CLOG SEWAGE AND SUMP PUMP termining relative humidity, absolute 


humidity, dew point, or enthalpy in 


© Pumps Sewage and other Liquids air and other gases. Indication usual- 

Containing Solids up to 242” ly obtained within 10 sec. Uses tiny 
thermistor beads as resistance ther- 
@ Operates with pump and motor mometer elements. Temperature in- 

completely submerged dicated directly on three overlapping 
scales of the meter in increments of 
14 F or 0.2 C. Accuracy better than 
Check these SEVEN 0.5 percent over most of scale. System 
important features powered by standard mercury bat- 
teries. Can be used in bases between 
10 and 176 F.—Atkins Technical, 
Inc.. 1276 W. Third St... Cleveland 
13. 


Low original cost 
. Low maintenance cost 


Easy to install 
Easy to service 
. No superstructures 
required 
ee ane Float Air Eliminator Has 
Flush Cleaning Feature 





needed 


. Makes more floor space 


available 
Unit for use on hydronic heating 


systems and chilled water cooling 

systems. Sediment. scale, and scum 

flushed out of valve with system’s 

own pressure. Has heavy non-cor- 
PLU Ss r 1. FE ab rosive brass and copper construction 
with a non-magnetic stainless steel 
Exclusive SEALTRODE needle _ Stem. Sure-Flow Corp., 
5249 Kings Highway. Brooklyn 34. 
Sealed Electrode Floatless 


Pump Controller . . . the 





only controller featuring ay 

completely sealed Elec- », OAR Rubber Expansion Joint 

trodes . . . positively pre- 5 a | For Flexible Connector 

venting insulation or coating |X 

; ee Endless belt-type rubber expansion 

by grease or other corrosive bk : : 
joint for use as large circumferential 


elements. ——e “1 
Typical installation—single unit—duplex flexible 


connector in duct systems 
Ask for Bulletins installation available and similar applications. Units 
Nos. 97 and 128-A. molded of duck and rubber with 
rope-core beads integrally formed on 


“Chicago” Distributors are located in most principal each side of the web of the expansion 


cities. See the one nearest you today for full details. joint. Has an overall width of 9%¢ in. 


with a web thickness of 54 in. and a 
>, 9? > < f ° ° . 
Putting Ideas to Work bead thickness of 114 in. Maximum 


FOOD MACHINERY AND CHEMICAL CORPORATION operating pressure is 15 psi or up to 
Wie HYDRODYNAMICS DIVISION | 30 in. Hg vacuum. Maximum work- 


ing temperature is 180 F. -— General 


FOOD MACHINERY CHICAGO PUMP Rubber Corp.. 66 Summit St... Tena- 


ANDO CHEMICAL i] \ / 
ctl 8 stage 622C DIVERSEY PARKWAY + CHICAGO 14, ILLINOIS ty 
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HOW TO PASS MILLIONS 
OF BTU THROUGH 
AN ORDINARY DOOR 


You can do it easily with a Weil-McLain sectional cast iron boiler! 
Any Weil-McLain boiler, no matter what its capacity, can be passed 
through an ordinary door, section by section! 
In existing buildings, additional sections can be installed if extra 
capacity is needed (or an additional boiler), without structural changes. 
In new buildings, construction need not wait for boiler installation; 


the boiler can be installed after the job is under roof. 


‘ - ‘ ” — FOR GAS... 
Sectional Weil-McLain boilers offer these additional plus values... sat ratings te 


less boiler room space needed... built of corrosion-resistant cast iron 3,354,000 BTU/hr. 
...Strain-free assembly with short draw rods...tested and rated by 
I=B=R...easy maintenance and long life. 


Weil-McLain Cast Iron Sectional Boilers for commercial and indus- 
trial installations are available for gas, oil, heavy oil, combination 
gas—light oil or coal. For full information write Weil-McLain Company, 
Michigan City, Indiana, or see Engineers’ Product File or Sweet’s 
Architectural File for current oil boiler data. 


* 
C FOR OIL 


Net ratings to 


CAST IRON BOILERS pak 


WEIL-McLAIN COMPANY,inc. + DEPT. AA-51 * MICHIGAN CITY, INDIANA 
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New Lennox 17-ton Air Conditioning Unit 


EASILY ADAPTS TO WARM AIR HEATING 


... room in cabinet for hot water 
or steam coils 


COOLING SYSTEM ONLY 
(or with wet heat coil added) 


—— ee 


—— . 
COOLING, VENTILATING, HEATING WITH 


DIRECT-FIRED HEATER 
(multi-zone) 


COOLING, VENTILATING, HEATING WITH 
DIRECT-FIRED HEATER 
(single-zone) 


HORIZONTAL MOUNTINGS 





A “jillion” possibilities for 
up-flow, down-flow 
or horizontal application 


You’ve asked for it and here it is! Never before has so 
much cooling been put in such a compact package. 
And, a unique dual refrigerant circuit gives you latent 
capacity control without using expensive by-pass ducts 
or complicated control systems. A simple two-stage 
controller does the job, providing modulated tempera- 
ture and humidity control. The ample face area of the 
coil reduces total resistance in the system. Result: 
lower BHP. 


The unit consists of three sections: evaporator, blower, 
and filter. They are easily assembled for horizontal, up 
or down air delivery. Motor and plumbing are enclosed 
in the cabinet which is weatherproof and lined with 
l-inch fiberglass. Recessed blower outlets permit duct 
connection without additional transitions. All servicing 
can be handled from one side. For complete data, write 
LENNOX, 6195S. 12th Ave., Marshalltown, lowa. 


VERTICAL MOUNTINGS 











Lennox Air-Cooled Condensing Unit 
for Commercial and Industrial Use 


Here’s economy, ru gedness and application ease 
all in one unit. Exclusive circuiting method sub- 
cools the refrigerant so it reaches the evaporator 
much cooler than in average units; sub-cooling 
increases this unit capacity by 10%. Result: over 
10 Btuh cooling per watt of total input (85° out- 
door air). Straight- through air travel permits 
“stacking” of units, as in photo above. 


; 
eo 


Roof installation 





You can heat, cool or ventilate 
any existing building with 
Lennox equipment 


The complete line of Lennox equipment, and 
your Lennox representative will make your de- 
signing and buying job easier .. . providing one 
central source for direct-fired heaters with up to 
2,000,000 Btuh capacity, and cooling and venti- 
lating for any job. 


Dont be satistied with less than 


LENNOX 


Heats - Cools - Treats and Moves Air 


eb = 


In HOMES IN CHURCHES IN SCHOOLS IN BUSINESS IN INDUSTRY 


~ 190" ARSHALLT N AN or MOINES. (OWA, COLUMBUS, O10. 
' T T TEXAS, SALT LAKE CITY, UTAH; LOS ANGELES, CALI 
MONTREAL ALGARY, VANCOUVER, WINNT 


LENNOX INDUSTRIES | 
YRACUSE, NEW YORK. C 
FORWIA. LENNOX IN 
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EQUIPMENT DEVELOPMENTS 
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Pilot-Loaded Regulator Package 
Provides Extended Capacity Range 


Package combines a cast iron “173” high pressure 
regulator assembly and standard diaphragm with an 
“O80R” pilot. Unit has an operating range of 10 to 100 
psi water gage inlet pressure, 2 to 20 psi WG outlet 
pressure. Capacity ranges from 2000 to 15,000 cfh of 
0.6 gas, dependent upon pressure and orifice size com- 
binations. Available in 1 X 1 in. standard and 34 X 
%4 in. optional connection sizes. Standard orifice size is 

4 in. with optional orifice sizes of 3/16, 3g, and 1% in. 

Information sent on request. —- Rockwell Manufac- 
turing Co., Meter and Valve Div., 390 N. Lexington 
{ve., Pittsburgh 8. 


Bimetal Disc Thermostat 
For Service to 350 F 


Snap-acting thermostat is UL listed for accurate 
repeatability over 100,000 cycles at temperatures up 
to 350 F for 10 amps at 120/240 v a-c. Enclosed o1 
exposed bimetal disc and various mounting flanges 
and terminal arrangements available. Bulletin 46 sent 


Therm-O-Disc, Inc., Mansfield, O. 


on request. 


Centralized Lubrication Systems 
For Heavy Industrial Equipment 


Units for gas and process compressors and other 
heavy industrial equipment, including turbines and 
pumps. “Meter-Pak” features individually adjusted 
valves for delivery of from 0.003 to 0.015 cu in. of oil 
each time system is cycled. Accuracy of delivery within 
+5 percent over all ranges of volume and pressure 
settings. Pressure ranges from 100 to 7000 psi. Pneu- 
matic or electric signalling devices indicate positive 
delivery of lubricant for control of remote equipment. 

Stewart-Warner Corp., 1826 Diversey Pkwy., Chi- 
cago 14. 


Finned Tubular Electric Heating Elements for 
Convection, Forced Circulation Applications 


Units for use with fan heaters, blower coils, and 
convection baseboard. Rated up to 350 w per ft in 
convection and 1000 w per ft in forced circulation. 
Available in continuous lengths of up to 12 ft. Copper- 
hydrogen brazed steel fins spaced according to specifi- 
cation; three and a half fins per running in. are 
standard. Available for voltages to 277 v or higher. — 
Still-Man Manufacturing Corp., 429 E. 164th St., Neu 
York 56. 




















FROM THE HOT HAMMERS AT 


BONNEY 


THE WORLD'S FINEST 


FORGED 
ary —/ 7 2 


FITTINGS 


| BONNEY ) 


WELDOLETS® 
THREDOLETS® 
SOCKOLETS® 
ELBOLETS® 
BRAZOLETS® 
SWEEPOLETS® 
eeeeeeeeeee 
CARBON STEEL 
STAINLESS 
ALLOY 

for all services 


EQUIPMENT DEVELOPMENTS 
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Direct Contact Electric Heaters 
For Heating Gases 


Direct contact electric resistance 
heaters for processes involving air, 
nitrogen, hydrogen, argon. helium, 
and natural gas. Applications include 
regeneration of desiccants, ammonia 
synthesis, gas preheaters for atomi: 
reactors, high temperature processing. 
and similar uses. Design and unit ar- 
rangement of “Radi-Fin” heater de- 
pends on its specific application. Bas- 
ic construction pattern is nickel 
chrome ribbon formed into a “V” 
shape. Current applications involve 
temperatures up to 1800 F. At least 
one application involves pressures of 
1500 psi. Hynes Electric Heat- 
ing Co., 1063 U.S. Route 22. Moun- 
tainside, N.J. 





Cooling Water Treatment 
Available in Packaged Form 


Cooling water treatment for small 
cooling towers, evaporative condens: 
ers. and cooling water systems avail- 
able in packaged form. Treatment 
controls pH factor. acid feed rate. 
and corrosion. Includes polyphos- 
phates. chromates, and algicides. In- 
formation sent on request. L*A 
Water Conditioning. Inc.. \OO7 Air 
Way. Glendale, Calif. 





Polypropylene Filter Fabrics 
Have Combination of Yarn Types 


Combination multifilament - spun 
staple fabrics constructed in plain 
and twill weave variations for dust 
collection and other applications. 
Suited to hot, corrosive applications 
involving the separation of gelatinous 
precipitates and fine or abrasive 
dusts. Available as fabricated e]- 
ements or as yard goods. — Tech- 
nical Fabricators, Inc., 136 Washing- 


ton Ave., Nutley, N.J. 
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EQUIPMENT DEVELOPMENTS 
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Motor Starters Available in 
Seven Sizes to 200 Hp, 440-550V 


Across-the-line solenoid starters available in seven 
sizes with maximum ratings from 114 hp, 220 v; 2 hp. 
110-550 v; up through 100 hp, 220 v; 200 hp. 410- 
550 vy. Line has NEMA Type enclosures. Employs “one 
moving part” solenoid principle. Features double break 
contacts of cadmium oxide silver that resists welding. 
Has totally enclosed are chambers that confine the 
arc, limiting ionization and the resulting heat. Bul- 
letin 709 sent on request. {llen-Bradley Co., 136 W. 
Greenfield Ave.. Milwaukee 4. 


Three-Way Solenoid Valves 
Explosion-Proof 


Units with 14 in. main orifice and 14 in. NPTI 
available normally open, normally closed, and direc- 
tional control, with operating pressure differentials of 
5 to 150 psi. A 1% in. conduit housing is standard with 
valves. Units have naval forged brass bodies and in- 
ternal parts of brass and stainless steel. Available in 
wide range of voltages and frequencies. Information 
sent on request. Skinner Precision Industries, Inc.. 
Skinner Electric Valve Div., New Britain, Conn. 


Pump Motor for Standard, Medium, 
And Heavy Thrust Applications 


Vertical hollow-shaft units rated from 1 through 30 
hp in frame sizes 225 through 326U. Vertical solid- 
shaft motors rated from 1 through 60 hp, in frame 
sizes 182 through 365U. All windings impregnated 
with a special varnish and permanently cemented into 
a single solid mass by a double-immersion and baking 
process for weather protection. Available in drip proof 
or totally enclosed types ; hollow-shaft. solid-shaft, or 
close-coupled models. Reuland Electric Co.. Alham- 
hra. Calif. 


Foamed Plastic Insulation for Pipe 
Available in Tube or Sheet Form 


Insulation for liquid cooling and heating lines from 
sub-zero to 220 F. “K” value is 0.28 at 75 F; water 
vapor tranmission rating is less than 0.1 perm; fire 
rating is “self-extinguishing.” Tube available in 6 ft 
lengths, diameters from 3g to 31% in., and in three wall 
thicknesses. Sheet measures 30 X 36 in., in thicknesses 
from 14 to 34 in. Gustin-Bacon Manufacturing Co.. 
210 W. 10th St., Kansas City, Mo. 
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a 
World's Fastest, Smoothest Hand Reaming 


| \ Self-Feeding 
RIGID 
No. 2-§ 
Spiral 
Reamer 


... reams pipe, 
conduit, 
sheet metal 
and wood! 


Try a RIGEA0D Spiral Reamer, and you'll 
quickly feel how it reams its way into pipe, 
conduit, metal holes or wood without effort. 
Heat-treated cutting edges give maximum 
service life. Ratchet-action handle makes work 
easy in close quarters. 


Now Available... 
RIGID No. 254 

Spiral Reamer 

for 22” to 4” Pipe and Conduit 


No more hand filing . . . here’s the 
time-saving, large-size hand reamer 
you’ve always needed. Light, hollow 
construction makes handling easy. 
Hand grip has large butt plate for 


Call your Distributor today. For your convenience, 
he maintains a complete stock of RIGID Work- 
Saver Pipe Tools and parts! 








Thank you, 74% 


Good news! When we surveyed air-condition- Buy Central Air-Conditioning.” It tells con- 
ing dealers in 21 cities last summer, we found sumers the whys and hows of air conditioning, 
that 74% knew of our Certification program. outlines the Certification program, 

More important: 6 out of 10 familiar with the suggests why air conditioning should 
program use it in their selling. not be bought on the basis of price 

Thus, in less than two years, air-conditioning alone. For a sample copy, write (on 
dealers have demonstrated their enthusiasm for your letterhead, please) ARI. 
ARI certification. Many have thought up in- 
genious ways to sell with the program—and 
we're delighted. 

But we won’t rest on our laurels. Dealers ; . 
kept telling us they’d like a sales piece that ; Z AIR CONDITIONING AND 
would explain the ARI Certification program é REFRIGERATION INSTITUTE 


to their customers, so we designed “How to “4, Department H-512, 1346 Connecticut Ave., 
, N.W., Washington, D.C 
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Control Valves Available in 
Cast and Stainless Steel 


Control valves for chemical, steam, 
air, water, oil, and gas service avail- 
able in cast steel or stainless steel 
bodies. All stainless steel trim is 
standard. Self-operated or controller- 
operated models for 300 psi and 500 
F WSP service. Bulletin JNP-7 sent 
on request. OPW-Jordan, 6013 
Wiehe Rd., Cincinnati 13. 


Electronic Controller Operates 
Up To 12 Process Valves 


Unit provides automatic operation 
and timing of up to 12 valves in se- 
quence. For use in conjunction with 
firm’s No. “1825” electric remote con- 


trol valves. Individual timing wheels 


flow from 3 to 60 min on individual 
cycles. Separate on-off switches per- 
mit any valve cycle to be shut down 
without affecting others. Omitting 
wheel permits scheduling of up to 14 
days and will repeat this schedule 
unless reset. Unit also available for 
controlling six valves. — Febco, Inc., 


1993 Blake Ave., Los Angeles 39. 


Automatic Relief Valve 
Operates Between 200 and 210F 


Unit for temperature-pressure pro- 
tection of hot water tanks and heat- 
ers. Meets standards of AGA, ASA, 
and FHA. Operates between 200 and 
210 F, automatically resetting when 
conditions return to normal. Features 
heavy red brass body, test lever, 
stainless steel control spring, 6 in. 
exposed extension tube, and special 
bibb washer. “503” has 34 in. inlet 


and outlet. Standard pressure setting 


able. Rated at 80,000 Btu per hr 
steam. — Mansfield Sanitary, Inc., 


Perrysville, O. 


Calking Gun. Features 
Built-In Cut-Off Knife 


Gun for use with firm’s calking 
compound. Has knife in handle for 
cutting plastic nozzle of compound’s 
container. Four sizes of calking bead 
Macklanburg- 

1197, Ohkla- 


can be made. 
Duncan Co., P.O. Box 
homa City 1, Okla. 


Plastic Drainage Fittings 
For Bituminized Fiber Pipe 


Fittings for use with firm’s bitumi- 
nized fiber pipe. Available in 4 in. 
adapters, Y’s, T’s, 4¢ and 4 in. 
bends. Units have smooth interior for 
unrestricted flow. — Sonoco Products 


Co., Hartsville, S.C. 


actuate valves; valves may be set to is 125 psi with other settings avail- Continued on page 216 


LOW FIRE 


Burner does a 


slow burn 


for smooth, economical operation Tid? Tih 073 


HEV-E-OIL BURNERS start with a low fire, a small 
flame which gradually builds up to the required 
size for safe, smooth operation. Low fire and high 
fire are controlled exactly to assure top efficiency 
over the entire firing range. Moreover, Hev-E-Oil 
burners furnish all the primary and secondary air 
needed for efficient combustion. Available from 5 
to 150 gph. Also combination gas/oil burners from 


720,000 to 21,000,000 Btu. 


HEV-E-DUTY POWER GAS BURNERS also utilize 
slow fire build-up for top performance. Air is me- 
tered in correct proportion to the amount of gas 
being used, resulting in high efficiency regardless 
of chimney draft caused by outside weather con- 
ditions. Sizes from 720,000 to 21,000,000 Btu. For 
more information on Hev-E-Duty Power Gas, Hev- 
E-Oil and combination burners, write Dept. HPA-41. 


inpustmaL COMBUSTION 


INC. 
EXECUTIVE OFFICE: 4507 N. OAKLAND AVENUE 
MILWAUKEE 11, WISCONSIN 
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Introducing... 


DAVIDSON 


Roof Exhaust Fans 
with 
Fiberglass Housings * 
in 
COLOR! 





*Pat. Pending 


y 
—_ ee ar 
PC Pleasing 
Contour Model 

Now . . . an extensive line of low-profile 
PC Fans is available with your choice of six 
sealed-in colored housings: light blue, dark 

blue, tangerine, buff, gray and white. 
These new housings deaden sound, re- 
quire no maintenance and withstand all 
elements. This new dimension in styling . . . 


plus all the advantages of Davidson Hyduty 
PC Fans: 


@ Famous Davidson rugged 
construction 
@ NEMA Standard Motors 


@ Vibration-isolated 
construction 


@ Ratings conform to 
Standard Test Code 


For complete facts, write: 


EDAVIDSON FAN Co. 


Dept. C, 213 California St. 
Newton 58, Mass. 


The original manufacturer of roof fans — 
Founded 1915 


Charter Member AMCA 





COAL — 


what every engineer should know 


Coal is a vital fuel in our industry. 
To generate heat for many applica- 
tions, millions of tons are produced 
and burned each year. How much do 
you know about it—its composition, 
classifications, heating values? Heat- 
ing, Piping & Air Conditioning herein 
continues its question and answer 
series covering these and other facets 
of this heat source. 


By WILLIE HAMMER 
Mechanical Engineer 


V. What is coke? Where is it used? 


{. Coke is the residue, consisting principally of 
fixed carbon, left after coal has been heated to drive 
off the volatile matter. This is known as carbonization. 
Its major uses are in metallurgical industries where 
carbon is required for the reduction of ores, in areas 
where smokeless fuel is required, for domestic heat- 


ing. and for production of combustible gases. 


vv. How is coal processed into coke? 


{. Bituminous coal is heated in the absence of air 
until the moisture and almost all the volatile matter 
are removed. During the process, the coal becomes 
plastic and swells. With the loss of the volatile matter, 
the remaining material, coke, becomes porous and 
then hardens. The temperature at which the coal is 
processed determines the class of coke, which is listed 
as high, low, or medium temperature. Almost all of 
the coke produced in the U. S. is high-temperature 
and the very small balance low temperature. There is 
practically no medium temperature coke produced. 


Q. What are the reasons for these limitations? 


A. Low volatile coals expand and form low density 
coke, necessitating, in its ultimate use, a greater vol- 
ume to supply the same weight of carbon. Coals which 
expand substantially on heating may injure the coke 
oven walls. Very high volatile coals form coke with 
little strength and which breaks up into fines. The 
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presence of ash also reduces the amount of combust- 
ible present in the final product, necessitating greater 
volume for any certain weight of carbon. There is no 
lower desirable limit to the amount of ash. Sulfur and 
phosphorous are both deleterious materials which 
would adversely affect the properties of the materials 
being processed. Excessive moisture in coke will form 
steam which will injure the linings of the processing 


furnaces in which combustion later takes place. 


. What is “blending” of coal for coking? 


1. Some types of coal have certain disadvantages 
which can be alleviated by mixing or blending with 
other coal: High and low volatile coals are mixed; 
coals which expand excessively under heat are mixed 
with types which contract under the same conditions; 
and coals with different caking tendencies are mixed 


to give the desired end results. 


Q. What is the availability of good coking coal? 


1. Almost all (96 percent) of the coking coal in 
the U.S. comes from the Appalachian area, extending 
from Pennsylvania to Alabama, with West Virginia 
and Pennsylvania together furnishing over 70 percent 
of the total shipped each year. Utah and Colorado 


furnish 2 percent of the national total. 


(). What are the temperatures of the three coking 


processes? What are the advantages of each? 


{. High temperature coke is processed between 
1800 and 2100 F; low temperature, below 1400 F: 
medium temperature, 1400 to 1800 F. High tempera- 
ture coke is hard and dense, has very little volatile 
matter (up to 3 percent) and is hard to ignite. High 
temperature methods yield more gas and less tars 
than do the other processes and the resulting coke is 
more suitable for use in metallurgical processes. Low 
temperature coke is porous and breaks easily. con- 
tains more volatile matter (7 to 15 percent), and is 
easier to ignite. More tars and less gas are derived 
from this process. The low temperature process re- 
quires larger ovens for the same weight of coke pro- 
duced. Medium temperature coke has intermediate 
characteristics, advantages, and disadvantages and is 
little used. 


Q. Since volatile matter will distill off at tempera- 
tures under 1300 F, why are higher temperatures 


used to produce coke? 


A. Lower temperatures require prolonged heating 
which necessitate excessive process time, and unde- 
sirable residues are left. Use of higher temperatures 
increases the production rate, increases the tendency 


to cake, decomposition of hydrocarbons is less, the 


volume and total heat in the gas produced are in- 
creased even though the heating value per cubic foot 
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Announcing the New 
Air-Master Series 92 


THE ULTIMATE IN ADJUSTABLE LOUVRE 
REGISTERS AND GRILLES 


let} hg 


Here's 4-way deflection with “pin-point” air control . . . 
for commercial and residential installations . . . the 
product of years of testing and development. 


® CONSTRUCTED OF RUST-FREE 


ALUMINUM 
® COMPLETELY CONDENSATION-PROOF 


A sturdy, yet lightweight unit that defies comparison 
for both beauty and performance. 


The Air-Master series contains 
four register styles and four 
styles of grilles. All standard 
and non-standard sizes are 
now available. 


Ask your local jobber about the new A 
Air-Master Series and get your copy é 
of the new full-color A & A Catalog 60 A 
or write direct to: 





COAL — 


what every engineer should know 


Continued 





of gas decreases (due to the decrease in amounts of 


tar and ammonia produced). 


Q. What other materials are obtained when coke is 
produced in a byproduct oven? 


A. Crude tar; ammonia; light oils giving benzene, 
toluene, xylene, and naphtha; and coke oven gases 
consisting of carbon dioxide, carbon monoxide, meth- 
ane, ethylene, nitrogen, hydrogen sulfide, and cyano- 
gen. The percentages of each item depend on the type 
of coal used, the type of oven and coking tempera- 
ture, and the method used to recover the byproducts. 


Q. How much coal is required to produce a ton of 
coke? How much coke is required in the production 
of pig iron? 


A. About 1.4 tons of coal is required to produce a 
ton of coke. One ton of coke will be used in the pro- 
duction of 1.1 tons of pig iron. In 1957, about 66 mil- 


lion tons of coke were used for this purpose. 


Q. What is coke breeze? 


A. Breeze is the name given to the fines produced 
in the manufacture of coke. It will pass through a 3, 
in, round hole screen. 


Q. What are the different types of ovens used to 


produce coke? 


A. Slot type, beehive, and sole heated ovens, and 
horizontal, inclined, and vertical retorts. There are 
approximately twice as many slot type ovens as there 
are beehive type. Slot type ovens produce over 96 
percent of the coke in the U. S. 


Q. What type of oven is used to produce byprod- 


ucts in addition to coke? 


{. Slot type ovens, usually of the vertical type, are 
normally used. Beehive ovens, in most cases, are not 
designed to permit recovery of volatile matter but are 
used only to produce coke for metallurgical proc- 


esses, 


QO. What is “gashouse coke’? 


1. Gashouse coke is a byproduct from the manu- 
facture of “city” gas, usually produced in vertical or 
horizontal retorts. In this process, the production of 
gas from coal is the prime purpose and the character- 
istics and quality of the resultant coke are somewhat 
variable. Because of the greatly increased use of nat- 


Continued on page 208 
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WL PENTHOUSE 2 UNIT 


Roof Mounted Units Featuring Tjerniund Adaptability 


© Permits Other Uses of 
Inside Space 
© Eliminates Need of Chimney 


© Simplifies Installation 
© Less Duct Work and Piping 
© Gas or Oil Fired 


© Protected Against Heat Loss 


Completely 


Complete 
self-contained 
units 


weatherproof enclosure 


Adaptability for all job requirements has 

made this Tjernlund roof mounted unit 

increasingly popular to overcome limited 

space problems. Write for complete infor- , 
mation. ss 


QUALITY COMMERCIAL HEATING EQUIPMENT 
JERNLUND MANUFACTURING 
COMPANY 


2126 KASOTA AVENUE « ST. PAUL 8, MINNESOTA 
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Cuts 2-inch cast iron pipe in less than 2 minutes! 


New Skil Model 701... world’s only portable electric, metal-cutting hacksaw! 


This all-new, Skil Model 701 Recipro Saw 
—companion to the Model 700 all-purpose 
Recipro Saw—is the only portable power 
saw made specifically for fast cutting of 
any metal or highly abrasive material, in- 
cluding stainless, cast iron, metal lath and 
building tile. 

It has 2 speeds; 1000 and 1400 strokes 
per minute for extremely fast cutting of 


different gauges and densities of metals 
and with longest blade life. Standard 
equipment includes steel carrying case and 
4 assorted blades. 

Ask your Skil distributor to demon- 
strate either or both Recipro Saw models. 
Look under “‘Tools-Electric”’ in the Yellow 
Pages. Or write: Skil Corporation, Dept. 
134E, 5033 Elston Ave., Chicago 30, IIl. 


7+. and SKILSAW POWER TOOLS 


Improved All-Purpose Model 700! Newest 
version of world’s first 2-speed reciprocating 
saw. 2600 s.p.m. speed for metal; 3500s.p.m. 
speed for wood, compositions, plastic. 








Drayer’ Tas ne 
Nin Condit 


252 TIMES! 


S@AMELLLLL UWIAA VULNS 


mew 


AND EXHIBIT HALL 
AT SAN FRANCISO’S FAMED 


anor Hitec 


D-H’S POPULAR SPOTAIRE LRC’S SOON 
IN ALL INDIVIDUAL ROOMS & SUITES! 


CREDITS: ARCHITECT: Mario Gaidano, AIA. ENGINEER: 
Edward Hill & Associates. AIR CONDITIONING CONTRAC- 
TOR: James A. Nelson Company. D-H SALES AGENT: 
E. C. Cooley Company. —All of San Francisco. 


Request Brochure 150.01 


drayer -hans On 


DIVISION OF 
HI-PRESS AIR CONDITIONING OF AMERICA, INC. 
3301 Medford Street, Los Angeles 63, California 
(Cable: Cliconi, Los Angeles) 
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ural gas, the production of city gas and of gashouse 
coke has decreased substantially during the past few 
years. However, there are still about 80 plants in the 
U. S. producing city gas. The amount of coke pro- 
duced for sale is about 1 percent of the national total. 


Q. About how much coke will a modern oven pro- 
duce? How much coke is produced yearly in the 
U. Sa 


A. Modern slot type ovens will hold about 20 tons 
of coal per charge, resulting in about 15 tons of coke. 
The rate of production is about 0.7 ton of coke per 
hour. Beehive type ovens produced about 2 million 
tons of coke per year; all other types, mostly slot 
type ovens, produced about 73 million tons. Total 
value of coke produced was about $1.3 billion. 


Q. Can the amount of coke which will result from 
the carbonization of a pound of coal be predicted 


from the coal analysis? 


A. Since the type of process and the temperature 
used will affect the amount and composition of the 
coke produced, only very general predictions can be 
made without knowing the detailed factors involved. 
However, one general formula sometimes used is: 
Percent of dry coke 19 + 0.79 X (percent of 


fixed carbon + percent of ash in coal). 


Q. What is underground gasification? 


A. The production of combustible gas by burning 
coal in underground beds by forcing air, oxygen or 
steam into the seams. When air is used, the resultant 
gas has about 100 Btu per cu ft; with oxygen, 200 
Btu; and with steam, 300 Btu. In this process, coal 
used is uneconomically removable by present meth- 
ods. Also, it is unnecessary that the original coal be of 
the caking type. The gas generated is used at plants 
in the vicinity producing power, process steam or 
heat. 


V. Is this process used to any great extent? 


A. In the U. S. it is still in the experimental stage 
with series of tests being made at a mine in Alabama. 
In Russia, a large scale program is underway to use 
this method to produce gas with a heating value of 
133 Btu per cu ft. Underground gasification is also 


being used increasingly in Great Britain. 


Q. What is coal char? 


A. Lignite and subbituminous coal are not suitable 
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R/M RUBBER 
EXPANSION JOINTS 
AND PIPE 


Precision engineered expansion joints 
overcome pipe expansion stress, insu- 
late against noise and vibration, avoid 
misalignment. 


@ MAXIMUM RESISTANCE TO SHOCK 

© GREATER RECOVERY FROM MOVEMENT. 
@ NO EMBRITTLEMENT WITH AGE 

@ REQUIRES NO GASKETS 

@ ABRASION AND CORROSION RESISTANT 


CONDOR FLEXIBLE RUBBER PIPE 
replaces pipe lines subject to noise and 
vibration. Outlasts iron or steel. No 
leaky joints at bends. Easy installation. 
Write for Bulletin M685. 


CONDOR V-BELTS 


For heavy industrial multiple belt units. 
@ PRECISION MADE 

e@ SMOOTHEST RUNNING V-BELTS MADE 
e@ MORE GRIP, LESS SLIP 

@ LONGER, TROUBLE-FREE SERVICE 

@ LOWER DRIVE COSTS 


NEW R/M CX V-BELT* 
© EXTREMELY QUIET... VIBRATION-FREE 


@ ONLY FULLY-MOLDED, FULLY-JACKETED 
NOTCHED V-BELT 


e@ FOR SMALL PULLEYS 

@ FLEXIBLE, RUGGED, STRONG 

@ OUTLASTS OTHERS UP TO 8 TO 1 
@ NO FLEX-CRACKING 


@ HOLDS SHAPE AND EFFECTIVE LENGTH 
WITHOUT STRETCH 


*Made for original equipment. Patented. 











ENGINEERED 
RUBBER 
PRODUCTS 

- «+MORE USE 
PER DOLLAR 


SMOOTH 


LENGTH-MATCHING 
ELIMINATED WITH 


R/M POLY-V* DRIVE 


For industrial air conditioning blowers, pumps and compressors — 
wherever heavy duty power equipment is required—no drive com- 
pares with patented R/M Poly-V! Major causes of V-drive trouble 
are engineered out of Poly-V . . . length matching problems are com- 
pletely eliminated . . . drive-life is much longer . . . and just two 
Poly-V belt cross sections fulfill every heavy duty power requirement. 


MORE POWER...LESS SPACE...WITH RELIABILITY 


A single, endless V-ribbed belt runs smoothly over specially designed, 
precisely mating sheaves to deliver equal power in much less space 
than conventional V-drives—or much more power in the same space. 
Excessive vibration, noise, belt and sheave wear .. . all are eliminated 
with Poly-V. And Poly-V Belt can’t sink into sheave grooves under 
loads; maintains complete contact-pressure, constant speed ratios 
for smoother, cooler, quieter running performance, no load to full load. 
Let an R/M representative show you how R/M Poly-V Drive can 
give you greater VIBRATIONLESS power delivery, greater drive 
dependability, longer life for your air conditioning or heating equip- 
ment applications. Write for Bulletin M141. 


WHEN YOU CHANGE DRIVES... 
CONVERT TO R/M POLY-V DRIVE AND BE SURE! 





RMI1006 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, 


NEW JERSEY 
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AIR 
FILTERS 


DUST 
AND 
GREASE 


w * Cail Springs wy x = Story 


ae AERA ‘ 2 
ah AWN SS 
SSAA 


SELECTED TERRITORY 
AVAILABLE FOR 
QUALIFIED 
REPRESENTATIVES 














WHY SUPERIOR? 


Large dust holding capacity 
Impingement type 

Low pressure drop 

All metal construction 


Uniformity and proper spacing of 
filaments 


i Efficient filtration at high and low 
air velocities 


Specify VORTOX — Air Filters Engineered 
and Built for a LifeTIME 


VORTOX COMPANY 


CLAREMONT, CALIFORNIA 
(LOS ANGELES AREA) 
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for production of coke because of their non-agglom- 
erating character. However, processes have been car- 
ried out in which these coals are carbonized at low 
temperatures to produce a dry, powdery material 
called char which can be burned either in pulverized 
equipment or after it has been formed into briquets. 


Q. What are colloidal fuels? 


Mixtures of finely ground coal (approximately 
1) percent by weight) suspended in oil. Such mix- 
tures permit use of coal of very fine sizes or of low 
quality, permit reduction in transportation and stor- 
age costs, can be burned with steam atomizing equip- 
ment, and have a higher heating value per unit of 


volume than oil or coal alone. 


V. What is “coal slurry”? 


1. A mixture of very fine coal and water. Maxi- 
mum amount of coal in the mixture has been found 
to be about 50 percent after which it begins to settle 
out. It is now being used in one large application to 
supply coal to a power generating plant through a 
pipeline over 100 miles long. The coal is pulverized at 
the mine, mixed with water, and pumped to the gen- 
erating plant where it is dewatered and used as a 
fuel. The result is a very substantial savings in trans- 


portation cost (about $1 per ton at present rates). 


Q). What percentage of the total delivered cost of 


coal is for transportation and handling to the plant? 


A. On the average, rail transportation increases 
the cost of coal by about 70 percent of its cost at the 
mine. Rail transportation still constitutes the method 
by which most of the coal is delivered, but during the 
past five years the amount moved by this method 
has decreased slightly as companies have made efforts 
to reduce delivered costs. A number of power gen- 
erating plants have been, or are being, built near coal 
fields; near bodies of water over which the coal can 
be transported comparatively cheaply; with highly 
mechanized rapid unloading equipment which permit 
reductions in transportation and handling charges; 
or by scheduling deliveries so that receipts are ap- 
proximately equal to usage in order that handling 


and storage may be minimized. 


Q. What is petroleum coke? 


The residue left after the distillation of oil. It 
consists mostly of pure carbon with small amounts of 


Continued on page 212 
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The MARSH way 
is the SURE way- 


onception of how uniformly good 
when you make 


a 


You'll have a new c 
radiator valves, traps and vents can perform 
the job Marsh all the way through. 

Take the Radiator Valve and Trap illustrated here, for 
instance: 

The Marsh Radiator Valve is truly packless—not just 
called packless. This valve has no “packing” whatever .-- 
instead, the ingenious Marsh annular mechanical seal that 
keeps it drip tight throughout its far longer life. 

And Marsh Radiator Traps are equally sure-footed . .- 
have the famous Marsh Diaphragm—extremely rugged, 
but so sensitive that it never fails to close tight on steam, 
yet opens instantly to pass condensate and air at only a 
few degrees below closing temperature. 

Yes, the Marsh way is the sure Way-- Valves, Traps, V ents, 
F & T Traps, designed, built and tested to give lasting 
satisfaction In the Marsh tradition. Ask for up-to-date 
Heating Specialties Catalog 76-H. 


MARSH INSTRUMENT COMPANY 
Dept. T, Skokie, ilinois 
Division of Colorado Oil and Gos Corporation 
t & Valve Co (Canada) Ltd., g407 103rd St. 


Edmonton, Alberta, Canada 
t, 1121 Rothwell St., Sect. 15, Houston, Texos 
Marsh Instrument Company, 


Morsh Instrumen 


Houston Branch Plan 
Eastern Seaboord Warehouse 
1207 Anderson Ave., Fort Lee, NJ 








ee 
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ror the latest in Gages... 
Controls 


INSTRUMENT MANUAL 


Need a meter for direct reading of both air velocity and 
static pressure? An inexpensive gage that tells home- 
owners when to change air filters? A complete, accurate 
combustion test kit, or a manometer that rolls up to fit 
compactly in your tool box? You’ll find these and many 
more money-saving ideas described in this free Dwyer 
manual. It’s packed full of valuable information about 
Dwyer’s complete line of instruments. 


@ Magnehelic Gages .. . velocity, resis- 
tance, draft, static and gas pressure. 


@ Inclined Tube Gages . . . draft, veloc- 
ity, slight pressure variations. 


@ Air Filter Gages... models for every 
installation. 


@ Hook Gages ...a true low pressure 
calibration standard. 


@ Air Velocity Meters ... direct reading 
of air velocity and static pressure. 


@ Flowmeters... flow measurement of gaz 
@ Wind Speed Indicators 


@ Slack-Tube Manometers . . . roll-up 
types. 


@ Flex-Tube Manometers . . . U-tube, 


well types. 
@ Inclined-Verticol Manometers 


@ Combustion Test Kit... for CO> con- 
tent, draft, temperature, smoke, 





@ Pitot Tubes ... inch-graduated, stain- 
less steel. 


@ Pressure-Actuated Switches 


@ Special Instruments, Designs 
Send for your free copy today 


F.W. DWYER MFG. CoO. 


P.O. BOX 373-H 


MICHIGAN CITY, INDIANA 
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ash and sulfur. It can be burned on grates, usually 
mixed with other solid fuels. Its composition varies 
considerably, depending on the source of the oil, the 
type of equipment, and the temperature and type of 


process in which it is produced. 


Q. At what temperatures do coal and coke ignite? 


A. Lignite 135 F; low-volatile bituminous — 
870 F; high-volatile bituminous — 765 F; anthracite 
- 925 F; coke - 


bed will ignite at approximately 1290 F. 


900 F. Carbon monoxide in a fuel 


Q. How does coal burn? 


A. In order to burn, the combustible constituents 
of coal must be in gaseous form. The volatile matter 
is given off as gas as the coal is heated. The carbon at 
the surface of the coal atomizes under the action of 
heat and oxygen and forms carbon monoxide and 
dioxide. When sufficient oxygen becomes available, 
the carbon monoxide and volatile matter burn pro- 
ducing additional heat. As the carbon on the surface 
of the coal turns to gas, additional surfaces are ex- 
posed and more volatile matter released, continuing 
the combustion process. The ease with which the coal 
burns depends on the rapidity with which it becomes 


oOo; 
gas. 


Q. Does this mean that, if more coal surface is ex- 
posed to oxygen, combustion will be more rapid? 


A. Yes. This is the principle behind pulverized 
burning of coal. This is also known as suspension fir- 
ing. In this case, the coal is ground fine and blown 
through a burner (similar to those used for oil or 
gas) into a furnace where it is mixed with additional 
air. Because of the comparatively large surface area of 
each particle exposed to air and oxygen and to the 
high furnace temperatures, gasification of the carbon 
and combustion is almost instantaneous. 


Q. How fine is the coal ground before it is used in 


a pulverized furnace? 


A. The fineness to which coal is ground depends on 
many factors: the characteristics of the coal, burner 
and furnace design, length of flame, and furnace 
temperature. Small furnaces, low volatile coals, and 
caking coals generally require finer grinding than 
their opposites — small furnaces because there is usu- 
ally less time in which the coal may ignite and burn; 
low volatile coals because a greater degree of fineness 


permits them to ignite more readily; and caking coals 


Continued on page 214 
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Rapid outside temperature variations require reliable heating systems to protect delicate carnation plants. Here, a six-inch main line 
feeds off to two-inch feed lines. Uver 34,000 ft of Spang Steel Pipe was used to provide overhead heating in four Denver greenhouses. 


© SPANG Steel Pipe installed in new type 
heating system at 4 Denver greenhouses 


Until recently, greenhouse heating pipes were usually in- 
stalled under growing benches. Flower growers believed 
that maximum root action could be obtained through 
alternately sprinkling the soil and drying it with heat 
from the pipes. 

Today, in Denver, this has changed. In four new green- 
houses in the Denver area, controlled air moisture pro- 
vides just the right humidity throughout the greenhouse. 
And SPANG Steel Pipe has been installed over the growing 
areas to provide uniform steam-heat temperatures the 
year around. 


Denver weather creates heat 

control problems 

Raymond Petty, co-owner, Petty Greenhouse Construc- 
tion Company, Denver, reports: “About 90% of green- 
house production here is in carnations, and these plants 
are very susceptible to cold weather. We get rapid tem- 
perature variations, and it takes an efficient and depend- 


able heating system to protect the high investment in 
plants. We must guarantee a 50°F inside temperature at 
minus 10°F outside. 

“We know with SPANG we have a good, uniform, re- 
liable pipe in the heating systems. The pipe arrived in 
excellent condition—no burrs or interior obstructions, 
no holes or leaks at the threaded joints. It has excellent 
welding characteristics. We installed about 34,000 ft of 
SPANG in the four greenhouses, and we expect it to give 
at least 20 years of service.” 


Let SPANG uniformity work for you 


... to help you make fast, trouble-free installations. See 
your local SPANG Distributor for service. SPANG Steel Pipe 
is one of the many fine products 
produced by National Supply Divi- er > ole ga 
sion, Armco Steel Corporation, Two long lite, 
Gateway Center, Pittsburgh 22, Pa. 


and economy 


SPANG Distributor: Central Pipe & Supply Co., Denver, Colorado 


¢ g ee: 
ARMCO National Supply Division 





truly unfailing 


L/QU/D 
LEVEL and 
FLOW CONTROL 


a magnet... 


a sleeve... 


and a marenry switch 


UTTERLY SIMPLE 


3 unfailing elements 
safeguard critical 
liquid level or flow 


A sleeve, raised and lowered 
within a nonmagnetic tube as 
liquid level or flow rates change, 
attracts or releases a 
permanent magnet attached to 
a mercury switch outside the 
tube. That's all there is to it. 


MAGNETROL 


These three simple elements—the heart of 
Magnetrol—outmode all bellows, packing glands, 
and electrodes. Unfailing actuation, as 
dependable as the pull of a magnet, eliminates 
all wearing parts and maintenance; 

nothing to go wrong. 


Magnetrols operate indefinitely to protect the 
critical level or flow of almost any liquid, at 
virtually any temperature or pressure. They are 
so simple that a change in material is usually all 
that is needed to adapt standard units to any spe- 
cific application. “Special” Magnetrols are rare. 


Magnetrols are available for controlling liquid 
level changes from '%'* to 150’ and more with 
single or multi-stage switching; flow switches 
to signal start, stop or insufficient flow within 
fractions of gpm rates. 


Fill in coupon and attach to your letterhead for full information. 


MAGNETROL, Inc., 5322 Belmont Road, Downers Grove, Ill. 16 


Please send me catalog data and full information on Magnetrol 


C] Liquid Level Controls Lf Flow Controls 
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because of the tendency to coke and form particles 
light enough to be carried out of the furnace in an 
unburned condition. The actual fineness required 
varies from subbituminous and lignite coals ground 
to permit 60 percent or more to pass a 200 mesh 
screen, to low volatile bituminous and anthracite to 


permit 85 percent or more to pass. 


Q. What equipment is used to pulverize coal? 


1. Ball or tube mills in which 1 to 2 in. di- 
ameter steel balls crush the coal during the rotation 
of the mill; impact mills in which swinging arms 
or hammers strike the coal; ball-and-race or ring- 
and-roll mills in which the coal is crushed between 
two rolling surfaces. In all these types, much of the 
pulverization is also caused by contact between the 


pieces of coal themselves. 


Q. What are the friability and grindability in- 
dices? How are they determined ? 


A. The friability index indicates the tendency of a 
coal to break up or crumble during handling; the 
grindability index indicates the ease or difficulty with 
which it can be pulverized. To determine the friabil- 
ity index, coal 1 to 11% in. in size is tumbled in a jar 
under prescribed conditions. The percentages which 
will then pass through a screen of specified size is 
used to determine the friability index. Related to this 
is the slack index which indicates the percentage of 
fine coal which will pass through a 34 in. screen 
(ASTM D441-45). To determine the grindability in- 
dex, two methods are used: the ball mill and Hard- 
grove. In the more popular Hardgrove method, a sam- 
ple is passed through a pulverizer which rotates 
through a prescribed number of revolutions. The 
fines which will then pass through a 200 mesh sieve 
are weighed and the Hardgrove grindability index 
(HGI) determined by: HGI = 13 + 6.93 W, where 
W is the weight of passing fines (ASTM D409 — 
51). In the ball mill method, a 500 gram sample of 
coal is put into a mill loaded with 100 one in. steel 
balls. The coal is initially sized between 12 and 200 
mesh. The mill revolves until 80 percent of the coal 
can pass through a 200 mesh sieve. The total number 
of revolutions of the mill required is used to deter- 
mine the ball mill grindability index by: BMGI/ 
50.000/R, where R is the number of revolutions. 
The same coal will have a different index for each of 
the two methods and there is no mathematical rela- 
tionship by which one index can be determined ac- 
curately from the other. a 
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“Here's why | standardized on H&M cooling towers “**-. 


“they're the only towers with ™. 
a 20-Year Guarantee onthe = 
... Wetted deck surface! 


.* 
. 
+ 


“In my town, most air conditioning and re- 
frigeration buyers prefer cooling towers for 
their installations. But local water condi- 
tions are pretty hard on the fill. Fungus and 
algae grow fast and furious—so fast that the 
accumulation actually blocks air flow and 
cuts tower capacity! 

“After trying several makes, I standard- 
ized on H&M Cooling Towers. The wood 
fillis specially treated with creosote applied 
under pressure, and water plants and ani- 
mals can’t live on that! That’s why the 


Halstead & Mitchell towers carry a 20-Year 
Guarantee on the wetted deck against fail- 
ure due to fungus attack or rotting.” 

If you want towers that will last, and 
need a minimum of care, you should find 
out about H&M towers. Call your local 
parts wholesaler or write for Bulletin EC- 
500 (Propeller Fan Towers, 3 to 150 tons) 
or Bulletin ECKB-601 (Centrifugal Fan 
Towers, 5 to 30 tons). Halstead & Mitchell 
Co., Dept. C-5 Bessemer Building, Pitts- 
burgh 22, Pa. 
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Halstead s Mitchell 


Water-Cooled Condensers 
New York 5, N. Y. 


Cooling Towers + Air-Cooled Condensers + Air Handlers and Coils 


Export Representatives: Sabal-Kielmann, Inc., 15 William St., 


a 





; 


 20-Year Guarantee | 
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EQUIPMENT DEVELOPMENTS 


Continued from page 203 


Thermometers for 
Vapor Tension Equipment 


Thermometers serve as remote 
temperature indicators for equipment 
such as air ducts and temperature 
operated valves. Units are cente1 
back connected, normally panel 
mounted. Dial sizes are 2, 244, and 
54 in. in diameter. Drawn metal 
cases house the back-connected in- 
ternals. Bourdon tube made of non- 
ferrous metal; movement composed 

f of corrosion resistant material. Stand 
ard dial ranges vary from — 20 to 65 
i F as a minimum to 200 to 450 F as a 
maximum. {merican Machine & 
Metals, Inc... U.S. Gauge Div., Sellers 

ville, Pa. 





DARTS 

ARE THRIFTY Floatless Liquid Level Control 
ON THE 

Ole 4 ai Lolo) 4 Unit uses type “L” relay for re- 


For Remote Pump Application 


mote control of pumps. Relay can be 
installed with the motor control box 
at pump location. Control can be in 
stalled underground or overhead by 
Yes sir, Dart Unions cut costs because any one of four basic methods. In 
formation sent on request. T he 
B/W Controller Corp., 2200 E. 
Maple, Birmingham, Mich. 


1. They last longer — their two bronze seats are precision ground to 
a true ball joint. 

2. They’re easy and fast to install. 

3. They stay tight — damage no property, spoil no work. 





4. They can be used over and over again. 

Which is why the answer to ‘‘How thrifty, how tight can you getis... 
GSt Dane" High-Flow Filter 
QUICK FACTS Stops Dirt at Hose End 








@ Leakproof because precision-ma- @ Each Dart is individually vacuum- Filter for nozzle-end hose and pipe- 
chined to a true ball joint and spheri- tested line installations. Contains a stainless 
cally ground @ Bronze alloy seats are extra wide, re- steel coneshaped wire cloth filter 

@ Shoulders are heavy — can take sist pitting and corrosion element that provides 10-micron 


abuse ‘ ‘ ; 
filtration at differential pressures up 


to 150 psi. Available in 1014, 144%, 


and 1714 in. lengths to accommodate 


@ Practically indestructible nut and body — 
of air-refined, high-test malleable iron 





DART UNIONS Products of DART UNION COMPANY PROVIDENCES, R.1.] | flow rates of 300, 500, and 720 gpm 


respectively, at ambient temperatures. 

THE e b k Unit monitors effectiveness of exist- 

GENERAL ells an S COMPANY | ing “upstream” primary filter instal- 

SALES KON OCSM 3M ae LA ACL LM lations and provides a backstop to 

AGENT BRANCHES: NEW YORK 3 collect contaminant “downstream.” 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA a a 

Purolator Products, Inc., Depart- 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR | ment S08, Raker 2. 
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Keflex Manufacturing Division 
U. S. Flexible Metallic Tubing Co. 
Since 1905 


nt the 
ib = 
TOOL 


TED 


STAINLESS STEEL BELLOWS 


See Our Catalog in Sweet's Files 


General Offices — 63 Main St., 
San Francisco 5, Calif. 
Factories — Los Angeles — 
San Francisco 
Sales Offices — Agents in Principal 
Cities of U. S. and Canada 








KEFLEX QUADRA-SIDE EXPANSION COMPENSATORS 


FOR STEAM AND HOT WATER HEATING SYSTEMS 


USED WITH CONVECTOR AND FIN TUBE BASEBOARD RADIATION UNITS 
IN SCHOOLS, HOSPITALS, OFFICES AND COMMERCIAL INSTALLATIONS 


TYPE 7 Q square brass telescoping case protects laminated 
stainless steel bellows from torsion, squirm, misalignment 
and external damage. Compensators are used in high and 
low pressure hot water supply lines, risers and for base- 
board radiation. Extra flexibility provides maximum cyclic 
life. Units are very compact and rugged. Sizes 34” thru 3”. 


Single Units, total 2” (1-%4”" compression, 4%" extension) 
Dual units available. 

TYPE 11 Q-T has heavy square telescoping case and lami- 
nated stainless steel bellows. For use in risers and with 
baseboard radiation. Test pressure 150 PSI, working pres- 
sure 100 PSI, temperatures to 300°F. Traverse: Total 1” 


Pressures to 300 PSI. Temperatures to 800°F. Traverse: ( 34” compression, 44" extension). 


TYPE 7 Q WITH BRASS FEMALE 
THREADED ENDS 
Working Pres. 300 PSI Maximum 

Temp. 800 F 


Pat. Pend 


i | Overall | Max. | wr» 
Nom. I.P.S. Length | ©.D. Wr. # 


¥,”-1,00"-1.25"| 6.50” 
1.50 6.50 

2.00 6.50 

2.50 6.50 

3.00 6.50 


TYPE 7 Q-T WITH COPPER TUBE 
ENDS 


Maximum Pres. 200 PSI Maximum 
Temp. 300 F 





~ To Fit Copper 
___ Tubing Overall 


Nominal | Actual Length 
LD. | OD. 





La 








ssssses 


; i . : ‘4 





TYPE 11 QO-T WITH COPPER TUBE 
ENDS 
Maximum Pres. 100 PSI Maximum 





To Fit Copper 
Tubing Overall 

Actual 

O.D. 





7 
nt 
1% 50 
1% 4.50 
24 4.50 








EXPANSION JOINTS—VIBRATION ABSORBERS—FLEXIBLE CONNECTORS—PIPE GUIDES 


Force Required to Compress Keflex Expansion Joints Their Full Rated Traverse is Usually 


KEFLEX EXPANSION JOINTS — 
corrugated, packless type for steam 
and hot water heating systems and 
process piping. Laminated stainless 
steel bellows with internal liner guides 
and stainless steel contour control 
rings. Weld ends, or flanges. Outside 
shrouds and_ intermediate anchor 
bases available. Sizes 2” through 48”. 
Pressures 70 to 450 PSI. Tempera- 
tures to 800° F. Furnished for various 
required traverses. 


Modified Types are available for special conditions requiring higher pressure, temperatures, traverse, or combination deflections. 


Less Than 100 Lbs., Total 


KEFLEX-KETROL CONTROLLED 
EXPANSION JOINTS — positive pro- 
tection against torsion. For use in 
pipe lines to compensate for expan- 
sion and contraction. Shroud has in- 
termeshing fingers providing concen- 
tric guiding and protection against 
squirm, torsion, and external damage 
to laminated stainless steel bellows. 
Designed for high pressure, high tem- 
perature hot water service. Movement 
is controlled by limit stops. Sizes 2” 
through 48”. Pressures to 450 PSI 
and temperatures to 800° F. 


fA HAUL MUMA a 
cooommamines |) ((((\4( C4 : 


ow 


KEFLEX FLEXIBLE CONNECTORS 
AND VIBRATION ABSORBERS — to 
absorb vibration from pumps, chillers, 
and compressors. Serves to relieve 
stress on pump volute when piping is 
misaligned. Extra flexibility of lami- 
nated stainless steel construction pro- 
duces long cyclic life. Compact units 
save space and are easy to install. 
Available with or without tie rods. 
Sizes 2” through 48”. Pressures to 450 
PSI and temperatures to 800° F. 





KEFLEX-MAVE TYPE M 


Fabricated steel pipe guides for con- 
centric guiding of pipe lines. Special 
insulated guides are available for 
chilled water. 


FLEXIBLE “BMH” CONNECTORS 


“USF” BRONZE VIBRATION 
ABSORBERS 


Braided bronze Metal Hose assemblies made in standard lengths. Usually used as 


flexible connectors on pumps and other mechanical equipment for heating and air 
conditioning service. Available with threaded male ends, flanges, and copper tube 


sweat ends. 








for gas fire 
INFRA-RED B 


ee ee ee ee eed eee eee ee 


‘ | 
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More and more manufacturers are using 
woven wire cloth as the most practical 
burning surface for gas fired Infra-Red 
Heaters. Woven wire cloth has proved its 
efficiency and economy for both pre-mix 
and gravity type burners. What’s more, 
woven wire is rugged and reliable—with- 
stands the rigors of expansion and vibra- 
tion—endures broad ranges of temperature 
cycling. 

The majority of Infra-Red users of woven 
wire cloth rely on Cleveland Wire Cloth to 
supply their requirements and for good 
reason. We have cooperated with combus- 
tion engineers, taking their specifications 
and designing them into highly efficient 
woven wire Infra-Red burners. Through 
continued research, we are developing new 
and better applications for woven wire 
cloth burning surfaces. Let us apply this 
new technology to your Infra-Red burning 
problems. 


Free — Bulletin 160 containing the full range of 
square mesh and square opening space cloth 
available from Cleveland. 


AND MANUFACTURING COMPANY 
3585 East 78th Street * Cleveland 5, Ohio * Phone DI 1-1832 
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EQUIPMENT DEVELOPMENTS 


Continued 





Cast Aluminum Ventilators 
Available in 18 Modular Sizes 


Brick size vents for air intake or 
exhaust for unit ait conditioners, ven- 
tilation of boiler rooms, and similar 
applications. Module in standard and 
jumbo brick, cinder, and concrete 
block construction. Units will not 
rust, fracture, or strain adjacent 
building structure. Aluminum wire 
screening standard; other screens 
available. Bulletin sent on request. 
Construction Specialties, Inc., 


Winans Ave., Cranford, N.J. 





Liquid Level Gage 
Provides Visual Read-Out 


Unit provides visual read-out of 
liquid level variations in refrigerant 
Available with 


multiple control switches to provide 


vessels. single or 
automatic operation of pumps, valves, 
indicator lights, alarm bells, etc. 
Unit has five major parts: float 
chamber; guard section; control 
switch or switches; combination float 
ball, rod, and magnet-indicator; and 
indicator glass. Has no outside parts. 


-_ H. H. McKinnies Co., 3131 W. 
Mill Rd., Milwaukee. 





Temperature Probes 
For Gas Measurement 


“Tp” 
measurement in gases at velocities of 
100 to 200 ft per sec and tempera- 
tures up to 500 F. Thermocouple ele- 


temperature probes for 


ments can be furnished in standard 
iron - constantan, copper - constantan, 
and chromel-alumel wires. Element 
coiled to expose maximum surface to 
the gas to eliminate conduction er- 
rors. Information sent on request. — 
United Sensor & Control Corp., P.O. 
Box 149, Glastonbury, Conn. 





NOW 


THE FAMOUS 

“NO MAINTENANCE” 
PRESSURE REDUCING VALVE 
WITH NEW STEEL BODY - 


The Leslie GP-type pressure reducing valves are 
recognized as the simplest, most rugged, most main- 
tenance-free ever made. Sold under Leslie’s famous 
3-year no-maintenance guarantee, they have so far 
been available with cast iron or cast bronze bodies only. 

To satisfy the heavy demand for GP performance 
and construction features in 150, 300 and 600 Ib. 
steel-body valves, here is the new Class GPS valve in 
carbon steel and alloy steels for steam, air, gas and 
other vapors. 

The design still uses only two moving parts—a 
Spiroflex diaphragm and the main valve. These are 
virtually indestructible. There is nothing to wear out. 

The low-stress diaphragm is the patented Leslie- 
Spiroflex®, which flexes like rubber but resists tem- 
perature as only a metal diaphragm can. Look at 
the cage trim construction— proved in Leslie-Lifetime 
control valves. Hardened stainless steel main valves 
seat on easily renewable, “permanent” type, stellited 
seat inserts. An unbeatable combination for long, 
trouble-free life. 

The man to show you how much money this design 
will save you is your nearest Leslie Engineer. He is 
listed in the Yellow Pages under “Valves” or “Regu- 
lators.” You will also want to send for our Product 
Data Sheet No. 611. 


SPECIFICATIONS—Reducing Valve, GPS Classes 


Sizes: 42” to 2” screwed or welding ends, or 150 Ib., 300 Ib. and 
600 Ib. flanges in carbon steel and alloy steels. Inquire avout 242 
to 4” sizes soon to be available. 


Diaphragm: Leslie-Spiroflex®, Stainless Steel. 

Main Valve: Type 440C Stainless Steel, hardened. 

Seat Ring: Stainless Steel, Stellited. 

Stem Guides: Gun Metal Bronze (top and bottom guided). 
Main Valve Spring: Inconel. 

Inlet Pressure Range: 600 psi, 600°F. 

Reduced Pressure Range: 0-300 psig. 

Minimum Pressure Drop across Valve: 1/2 psi. 


Leslie Co., 703 Grant Ave., Lyndhurst, New Jersey 


Heating, Piping & Air Conditioning, May 1961 








AIR-LOADED WITH 
SIMPLE AIR LOADER 
‘ available with eit 


Piggy-Back a ervolr 
r spring ading where 


ACCURATE 
RESPONSE 





EXCLUSIVE SPIROFLEX 
DIAPHRAGM — Long trave 


ACCURATE 
UNBEATABLE CAGE 
TRIM CONSTRUCTION 


LESLIE REGULATORS AND CONTROLLERS 


A SINGLE STANDARD OF QUALITY SINCE 1900 





PRESENTING 


the new HUGH VELOCITY 
_S tream fine 


UU 








The dramatic new 

TUBULAB combines 

advanced aero-acoustical 

design with excellent HIGH 

VELOCITY air flow character- 

istics, achieving maximum noise re- 

duction through the use of FREE-AIR 

body principle. Available in standard or 

custom sizes. American Engineering Company’s 
precision production system assures you of the 
highest quality of materials and workmanship at truly 


affordable prices. 


1. Streamline Air Body 2. Fiber 
Glass Packing 3. Heavy Gauge Gal- 
vanized Perforated Steel Interior 
Shell 4. Heavy Gauge Galvanized 
Sheet Steel Exterior Shell 5. Con- 
nection Flange 6. Exclusive Needle- 
nose design; Heavy Gauge Sheet 


Specifications and Performance Data available on request 





American ENGINEERING COMPANY 


Originators & producers of _S tream fine sound control units. 


High Point Industrial Park ° Sedalia, Missouri 


EQUIPMENT DEVELOPMENTS 


Continued 





Pressure Regulators Available 
In Direct and Reverse Models 


Units in both direct and reverse 
acting types for use with steam, air, 
water, and gases that are non-corro- 
sive to bronze, iron, or neoprene. 
Available with single and double 
seats. Feature packless valve that per- 
mits immediate response to pressure 
change. Available in all sizes from 
14, through 2 in. Valve body is heavy 
bronze; diaphragms are heavy gage, 
flexible neoprene impregnated nylon; 
upper diaphragm housing assembly 
is stainless steel. Also features bel- 
lows-equipped valve stem, disc, and 
seat rings. Bulletin 116 sent on re- 
quest. — Manning, Maxwell & Moore, 
Ine., Stratford, Conn. 





Cushion Clamps for 
Temperatures to 1500 F 


All stainless steel (type 321) cush- 
ion clamps for temperatures up to 
1500 F. Cushion corrugated to fur- 
nish a spring action for high fre- 
quency, low amplitude vibration. 
Available in sizes from 1) to 4 in. 
ID; interchangeable with any stand- 
ard 14 in. AN, MS, or commercial 
type cushioned loop clamps. Cushion- 
ing is spot welded to clamp; cushion 
edges are crimped for abrasion-free 
grip. — TA Manufacturing Co., 4607 
{Ilzer St., Los Angeles 39. 





Intake and Relief Ventilator 
Has Glass Fiber Construction 


Unit has low profile and is weather 
resistant. Available in throat sizes 
from 10 to 60 in., either square or 
rectangular. Accessories include all 
types of dampers. Twelve colors are 
available. Williams-Bermuda 
Corp., 310 N. Normandia Ave., Los 
Angeles. 
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PROCESS PIPING STANDARDS HAVE CHANGED 


IT WILL PAY YOU TO BE UP-TO-DATE 


If you’re familiar with the latest issue of the Code for 
Pressure Piping ASA B31.3, you know process piping 
standards have changed. Pressure-Temperature oper- 
ating conditions should be re-evaluated. Now your 
specifications can take advantage of economical light 
wall pipe and improved Speedline fittings design to 
meet the most critical process line requirements! 
Once you “up-date” your specifications via this new 
code, important cost savings follow down the line. 
Savings in materials cost are definite—Schedules 5 and 
10 stainless pipe simply costs less. Speedline fittings 
design accounts for significant additional savings in the 
total installed cost. 


The Speedline ‘‘extra length’’ feature makes it easier 
to butt-weld joints . . . assures faster, truer alignment 
every time because connections are always made 
“straight to straight’. All types of flanged connec- 
tions, too, can be made more readily . . . without foul- 
ing problems—even welding can be eliminated with 
Speedline Insert Flanges—just roll them on. 


Speedline’s design advantages give complete freedom 
of choice—you can butt-weld, flange, socket weld or 
. and one fitting can be used all ways 
when Speedline is specified. 


use unions. . 





Real economy in process piping is a matter of speci- 
fications—and Speedline fittings. Make the most of 
both. Study ASA B31.3-1959 for up-to-date data on 
light wall lines for your application. Get detailed data 
on bonus savings possible only with Speedline corro- 
sion-resistant fittings. The Speedline Distributor near 
you is listed on Page 1494 of Chemical Engineering 
Catalog. Call him today. 


Sxcedline / CORROSION-RESISTANT FITTINGS 
® 


STAINLESS STEEL * ALUMINUM * SPECIAL ALLOYS 





A PRODUCT OF HORACE T. POTTS COMPANY * 576 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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GENERAL converters provide | EQUIPMENT DEVELOPMENTS 
CLOSE HEAT CONTROL Control Valves for 


Remote Operation 





Remote control valves for inacces- 
sible areas such as fume and dust 
areas, sterile enclosures, radioactive 
processes, buried lines, tower and 
roof lines, steam chambers, and sub- 
merged piping. Model “25” valves 
operated hydraulically through plas- 
tic or copper tubing that links them 
with a hydraulic controller. Model 
“1825” valves incorporate a solenoid 
and are connected by wiring to an 
off-on switch. Both types made of 
cast brenze and rated for 150 psi 
water at 150 F. Both close automati- 
cally in event of power failure. 
Febco, Inc., 1993 Blake Ave.. Los 


{ngeles 39. 





Rectangular Fasteners 
Have Built-In Hinge 
At AVCO's new Research Research & Advanced Development 


Division F : . 
asteners available in almost any 
: AVCO Manufacturing Corp. — = , ” om 
Center, GENERAL units satecheiats tees | square or rectangular shape. Features 
Engineers: MetcatF & Epby | built-in hinge and key nut for secur- 
* ia alte . Boston, Mass. : ae 
meet individual heating Contractor: Fre WILLIAMS, INC. ing fastener and allowing any degree 


Boston, Mass. 


requ irements of multi- Architect: PEREIRA AND LUCKMAN of mechanical take-up desired. May 


Los Angeles, California be opened or closed indefinitely with- 
Wholesaler: CHarLes D. SHEEHY p 


building complex! Se. Basten, nse. out fatigue of metal. All components 
are captive so parts will not become 
Each building in AVCO’s spacious new Research and Develop- loose. TA5006 print sent on request. 
ment Center is equipped with its own set of steam to hot water TA Manufacturing Corp. 4607 
converters. Twelve converters, operating on steam from a main Maer tes Miami WO. 
boiler room, provide maximum radiation efficiency, better é 
utilization of space, and closer heat control. Extremely close 
temperature control required in some heating zones is accom- 
plished without critical adjustment or complex equipment. 





Compact General converters permit maximum installation | Gas-Fired Water Heaters Have 
flexibility ateua require minimum piping. There’s a General Up To 945,000 Btu Per Hr Input 
application-rated unit designed to meet your exact radiation or 
space heating requirements . . . from 1 to 1800 gpm... in 
4” to 28” diameter sizes. Request Bulletin 63A and see why pi 
General converters were selected for some of the country’s | to 945,000 Btu per hr input with a 
largest installations. storage capacity of 217 gal; delivers 
793 gal recovery per hr at 100 F 


Vertical automatic units have up 


temperature rise. Operates on natural, 
mixed, or LP gas. Equipped with 
two magnesium rods. Mounted con- 
trols are self-generating. Units are 
| AGA and ASME approved. Literature 
je el cl—meelelesl 12 lab A | osent on request. — Ewing Manufac- 
| turing Co., 2545 NW 10th, Oklahoma 
City, Okla. 








EAST GREENWICH + RHODE ISLAND 
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» (Maas 
IT's -¥* FOR THE 


BETTER 


ENTIRE 
SYSTEM 


. BETTER 
* IN THE 
= APPROVED 
Wa) ee 

INSTALLATION = 





BETTER FOR THE ENTIRE SYSTEM... Put in the complete job in Duriron. 
. and forget it! 


Embed it in concrete . . . Bury it in the ground . . . Hide it above the false ceiling . . 


BETTER INSTALLATION ...By standard plumbing practice—identical to soil 
pipe. With a full line of fittings to meet any building code. 
PROVEN FOR OVER 40 YEARS.../n handling corrosive wastes you've got 


to be sure. Duriron is the only material with a record of performance for the life of a building. 


The complete acid-drainage system in Duriron will be better all around. Safety and 
complete ease of mind to the specifier . . . 


assurance to the owner... 
and facility in plumbing to the contractor. 
D N 
THE DURIRON COMPANY, INC. DAYTON, OHIO VRIRO 
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EQUIPMENT DEVELOPMENTS 


Continued 





’SPECIFY 


e nN e f ¢| | Solenoid Valves for 


Hydraulic System Application 
—-" Custom-Made 


Two and three way high pressure 


FLEXIBLE RUBBER exposion-pront solenoid valves 0 


hydraulic system applications. Stain- 

less steel, direct acting, slide type 

EXPANSION JOINTS AND PIPE ot for kas clan to Seto an 
t is 3/32 in. ¢ -ylinder orifices 

for your WATER : BRINE i GAS om “ in. a 


or normally 


CHEMICAL: PIPE LINES cub tate F cn te coed 


ly closed, normally open, or dual 
e@ Absorb Vibration, Noise and Water Hammer purpose valves. Chitauer Precision 


e@ Prevent Expansion-Contraction Stresses Industries, Inc., Electric Valve Div.. 
Vew Britain, Conn. 


e Compensate for Minor Misalignment 


@ Stop Galvanic Action 





RUGGED, LONG LIFE | Thermostat Has 


FLEXIBLE FLANGED RUBBER PIPE | Manual Reset 


Manual reset, non-adjustable limit 
control has snap-acting bimetal disé 
that opens contacts when temperature 
limit is reached. Current carrying 
members of “WA-14" unit independ- 
ent of reset button; pressing reset 


button does not disconnect contacts. 


icte 2c ’ « 95 : 
General Rubber offers two complete, time-tested lines of full-faced, flanged rubber pipe for air UL listed for up 350 F at 25 sired 
conditioning and heating systems. Both lines are made in standard pipe sizes from 1“ to 12” resistive, 120/240 v a-c. Inductive 
for either 150 p.s.i.g. or 250 p.s.i.g. pressure service or for 30° Hg vacuum service. load ratings various mounting 


Type F Full-Faced Flanged Rubber SoundZorber® Wire-Reinforced flanges. and terminal arrangements 
Pipe. General Rubbers Type F flexible Rubber Pipe. The rugged heovy-dut . . - 97 

rubber pipe is made with full-faced, Sevadedber Pipe i its on eae given in Bulletin 37-A, sent on re- 
integral rubber flanges. Installed with times over. Its unique solid molded quest. Therm-O-Dise, Inc., Mans- 
our galvanized steel split retaining rubber flanges, with built-in steel ‘le. O 

rings, the resilient rubber flanges form a flanges, will operate under the most ssi 

tight seal against the pipe flange with- odverse conditions. Bulletin No. 866. 

out the need of gaskets. Bulletin 580. 





Type GRC Rubber Expansion 
Joints. Long life, custom-made OTHER GRC FLEXIBLE UNITS | Filter Grille Has 
Type GRC Expansion Joints are * Screwed coupli ri 
available for pressures up to S flexible Seine Hinged Frame 
150 p.s.i.g., in sizes from 1” Pipe in stand- 


to 72” I.D. Flexing action keeps ode from ¥,” 
rubber “alive,” free from em- ° Ne ' etin No. 580. Grille has face bars stamped 1% in. 
eee SNe ee Sane sslehe and flan apt » wide on a 14 in. center and a 30 deg 
tion. Particularly valuable in s reed flanged flex. ba hail : Pt, = 
endions hendiinneniealiertnd ible pipe for fast, per- | deflection. Can be installed with de- 


: : f . 
abrasive chemicals. Catalog ect bolt hole alignment, 


Ne. 888. Bulletin No. 580. flection either up or down. Filters re- 





cessed approximately 1 in. behind 


grille face. All standard 1 in. thick 





permanent or replaceable filters can 


eneral RUBBER CORPORATION < be used. Unit available in all standard 

50 SUMMIT STREET + TENAFLY, N. J. cock ond nonctock cme. — fhe 

: | Auer Register Co., 6600 Clement 

TELEPHONES: N. Y.-OXford 5-0328 - N. J.-LOwell 7-0222 j Ave.. Cleveland 5. 
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BYERS GUIDE 


Tips on How to Minimize Corrosion Costs from A. M. Byers Co. 


VOL. 2, NO. 4 





This 120 x 208 foot artificial ice rink at Pittsburgh's North Park used 1'4-inch Byers 4-D wrought 
iron pipe to carry the brine refrigerant. “U-bends” fabricated from extra heavy wrought iron pipe 
will be welded to these pipe ends. Shown are workmen welding random lengths of wrought iron pipe. 
Background shows superstructure of the $500,000 clubhouse. 


Two Pittsburgh Ice Skating Rinks 
Piped With 4-D Wrought Iron 


Pittsburgh, Pa., now boasts two 
of the largest outdoor artificial ice 
skating rinks in the country— North 
Park and South Park rinks. Both 
rinks are of the permanent type 
with wrought iron brine lines em- 
bedded in a concrete slab which is 
surfaced with terrazzo. 

Skating area of the South Park 
rink is 97 by 232 feet, while the 
North Park measures 120 by 208 
feet. 4-D wrought iron pipe speci- 
fied for the two rinks was laid on 
4-inch centers. (Supply and return 
piping 6, 8 and 10 inches in diam- 
eter was also 4-D wrought iron.) 

The permanent type of ice rink is 
the more profitable since it lends it- 
self to year-round use. During the off 
season the ice rink area can be used 
for roller skating, dances, concerts 
and other kinds of outdoor activity. 

A permanent rink can be 
viewed as a long-term investment, 
so the use of 4-D wrought iron 


A. M. BYERS COMPANY 


PIPE PRODUCTS: Wrought Iron * PVC © Steel 


makes a great deal of sense. The 
built-in corrosion resistance of 
wrought iron is well known. The 
reason it can stand up to the cor- 
rosion attack of brine lies in its 
unique two-component character. 
Every cross-sectional square inch of 
the pure iron is laced with 250,000 
fibers of iron silicate. It is these fibers 
which are responsible for wrought 
iron’s corrosion and fatigue resist- 
ance. Facts and figures are yours 
for the asking—use the coupon. 


Help Eliminate Water 
Pollution—Specify 4-D 
Wrought Iron Pipe 


Because pipe failure in water wells 
can cause pollution, many municipal 
water supply systems are being piped 
with corrosion resistant wrought 
iron. Recently, twenty housed water 
wells in Wichita, Kansas, called for 
10-inch diameter Byers 4-D wrought 
iron pump column pipe and 2)%- 
inch pump shaft enclosing tube. 
Wells average 81 feet in depth. 

Wrought iron was chosen because 
of outstanding performance in water 
well applications. For example, a 
municipal well cased with 10-inch 
wrought iron pipe was pulled after 
52 years of continuous service so 
that the well could be enlarged. 
Close examination of the casing 
showed it to be in good condition, 
despite 52 years of service. For de- 
tails on this and other case histories 
—use the coupon. 


Unique Swimming Pool Has 4-D Protection 


Built in the shape of a huge ““T,”’ 
the new Atlanta Athletic Club swim- 
ming pool was designed to take 
advantage of earth grading. 

Both club officers and the engi- 
neer in charge wanted to assure 
minimum maintenance costs. That’s 
why Byers galvanized 4-D wrought 
iron pipe was specified for main 


pool branch supply and drain later- 
als, wading pool supply lines and 
display spray piping for both. 

4-D resists the corrosive effect of 
aggressive waters, its superior dura- 
bility shows up well in applications 
where piping may be alternately 
wet and dry. For information on 
how 4-D can cut maintenance costs 
for you, use the coupon. 


A. M. Byers Company, Clark Building, Pittsburgh 22, Pa. 


ROLLED PRODUCTS: Plates, Billets and Bars « 


Wrought Iron, Stainless and Alloy Steel 


Xl 


Name 
Company 
Address. 
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-] Wrought Iron Pipe Catalog 


Please send data on items checked: 


[) Report on Ice Rink Piping 


CL) Piping for Permanence 











LIGHTEST, 


most powerful 


4” segment bender 


on the market 


Greenlee 
No.7'7'7 


(1-1/4” thru 4”) 


weighs only 
65 lbs. 


(exclusive of shoes) 


Save time, cut costs on piping 

installations with the new Greenlee 

No. 777 that does more jobs for you 

than any other bender of its type. Use it to 

make large sweeps, concentric bends, offsets, 90° 

bends right on the job. 27-ton ram has power to spare for 
bending steel or aluminum pipe 14” thru 4”. A few optional 
parts adapt it to fast, one-shot 90° bending %” thru 2”. Easy 
one-man operation with hand or power pump. For more infor- 
mation write for Bulletin E-249. 


The Greenlee line of timesaving hydraulic pipe benders also includes No. 
880-M2 for 4%” thru 2”... No. 883 for 4%” thru 3”... No. 884 for 4%” thru 4”... and 
No. 785 BE for 1%” thru 6”. All make 90° bends in one shot. 


GREENLEE TOOL CoO., 1952 Columbia Ave., Rockford, Ili. 


CREENISE JOB-PROFIT TOOLING 


... cost control for contractors 


Heating, 


| 





you'll want 
to know 





Continued from page 44 


human beings. Investigations on 
the effect of ions on human com- 
fort indicate that, in general, nega- 
tive ions produce a pleasant feel- 
ing accompanied by relaxation 
and sleepiness. Positive ions are 
generally found to produce an 
unpleasant 


feeling accompanied 


by headache, dizziness, nausea, 
and sore throat. 

Studies of the effects of ions on 
a person’s performance have been 
less conclusive. For example, a 
study supported by the Air Force’s 
Wright Air Development Division 
reported no statistically significant 
differences in performance with 
either positive or negative ions. 
The difficulty here lies in isolating 
the effects of ions from the effects 
of other environmental factors. 
Temperature, humidity, light. 
noise, or gases can all affect the 
behavior and performance of hu- 
Behavior and 


man_ beings. per- 


formance are also influenced by 
the physical condition, age, and 
sex of the subjects; the degree 
and type of stress they may have 
undergone; prev ious ion exposure ; 
and the type of performance 
tested. 

One of the ways in which ions 
affect 


by a Russian study. After 25 days 


performance is illustrated 


of inhaling negative ions for a 
15-min period daily, athletes main- 
tained a standard grip on a dy- 
namometer 46 percent longer than 
control subjects. After nine days 
of negative ion treatment, endur- 
ance as measured on a treadmill 
increased 55.9 percent. 


lon Theory 


According to the Battelle sci- 
entists, theories as to how air ions 
affect the human body involve 
electrical, chemical, or hormonal 


mechanisms—either separately or 


Continued on page 228 
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1800 EX 


OF STAINLESS 


Air Force Titan missile bases require many miles 
of stainless steel LOX piping. To protect these 
piping complexes from thermal changes and shock 
conditions, special stainless steel expansion joints 
— 1800 of them—were required. 

Adsco built these special expansion joints, taking 
them carefully through design, forming, welding, 
and assembly. The expansion joints were cycle- 
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JOINTS 


STEEL 


tested with liquid nitrogen at -297° F. and cleaned. 


The Corps of Engineers inspected each one under 
black light and each joint was hermetically-sealed. 
System cleanliness limits were 25 parts per million 
—150 micron particles. 

Knowledge and experience such as this could be 
of help to you in your expansion joint work. 
Call on Adsco! 


ADSCO DIVISION 
20 MIL BuRN sSTREET 
BUFFALO 12, NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 





Get MORE for your Valve Dollar 
with KENNEDY Design Features 

















Kennedy's Union Bonnet permits re- Kennedy’‘s Fig. 525 can be easily dis- 
peated dismantling for cleaning or assembled into component parts for 
inspection and reassembly without installation in otherwise inaccessable 
danger of distortion of the valve. The places in existing lines or for new 
bronze-to-bronze construction makes a installations. 

tight union for tight, leakproof 

operation. 














Kennedy’s cylindrical body construc- Pressure in ordinary non-cylindrical 

tion when under severe pressure re- valve bodies tries to push the body 

sists rupture and minimizes deflection wall out to form a circle or cylinder. 

thus preventing leakage at the seat. Rupturing stresses concentrate where 
wall has the shortest radius. Resultant 
deflection causes leakage over disc 
and early failure. 


More reasons why KENNEDY 
is your best valve buy 


Rugged, wider hex ends, blended into 
body, prevent distortion. On a conven- 
tional valve body, hex ends protrude 
and are connected by thin body wrists. 
This area, under severe wrench pres- 
sure, can distort and cause disc seating 
trouble. Kennedy’s wider hex ends are 
blended into the body making the body 
and hexes one unit. In this way wrench 
pressure can be absorbed. 


Kennedy's Fig. 525 gives greater 
strength with less bulk and weight than 
any comparably rated valve. Fig. 525 
can be repacked under pressure, elimi- 
nating line shut-downs. Simply open 
valve fully, remove packing nut and 


-pack. 
— Fig. 525 


@ Write today for complete information. 125 Ib. S.W.P. Bronze Gate V 


alve 


Union Bonnet ee Rising Stem 


Inside Screw 2 Wedge 


/] KENNEDY VALVE mre. co.— 


ELMIRA, NEW YORK 
VALVES + PIPE FITTINGS + FIRE HYDRANTS 


@ OFFICES AND WAREHOUSES IN NEW YORK CHICAGO. SEATTLE SAN FRANCISCO ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL 


Disc 


CITES @ 
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in some form of combination. 

There are several types of elec- 
trical influence theories. One is 
that the biological effect of ions 
occurs in the cells of the body 
through a change in conductivity 
of the cell structure or the electric 
charge of the cell membrane. An- 
other hypothesis states that ions 
act directly upon the autonomic 
nervous system by stimulating 
sensory nerve endings in the skin 
According to a third theory, elec- 
tricity is “metabolized” through 
the lining of the lungs and the red 
corpuscles, 

The chemical mechanisms that 
have been suggested fall into two 
categories. The first concerns a 
change in atmospheric composi- 
tion due to the presence of ions 
or the change in the activity of 
atmospheric gases. The second 
group postulates that the ion gen- 
erator itself may produce gases 
and that it is these gases, rather 
than ions, which produce an ef- 
fect. Of considerable interest is a 
study showing that air ionization 
effects the oxygen-carrying capac- 
ity of the blood by altering the rel- 
ative acidity and alkalinity of the 
blood and its carbon dioxide com- 
bining power. 

The most promising of the three 
general theories, in the opinion of 
Schutz and Duffee, is one involv- 
ing the action of hormones ad- 
vanced by A. H. Frey of General 
Electric’s Advanced Electronics 
Center. The basis of this hypothe- 
sis is that the operation of ions on 
human beings may be due to an 
influence on the adrenal cortex 
and the subsequent change in the 
production of corticoids. This hy- 
pothesis is supported by the fol- 
lowing observations: 1) atmos- 
pheric ions do affect the adrenal 
cortex: 2) the secretion of the dif- 
ferent corticoids can vary inde- 


Continued on page 230 
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The WKeele Gen 


for the Performing Arts 
TORONTO, ONTARIO 


Architects: Earle C. Morgan and Page G Steele, Toronto 
Mechanical Engi s: Forst, Granek G Associates, Toronto 





General Contractor: Anglin-Norcross, Ontario, Ltd. 
Mechanical Contractor: Universal Plumbing G Heating Co. 


New 3200-seat theatre will “provide Toronto with a 
multi-purpose entertainment centre capable of meet- 
ing all tastes with the best facilities available.” 


T. E. Arkell, President 


Modern smooth-fin design of Aerofin coils permits Type B 
ample heat-exchange capacity in limited space — Non-Freeze 
permits the use of high air velocities without turbu- eacesa: 
lence or excessive resistance. 

Aerofin performance data are laboratory and field 
proved. You can safely specify Aerofin coils at full 
published ratings. 





Ae ROFIN CorPoRATION 


101 Greenway Ave., Syracuse 3, N.Y. 


Aerofin is sold only by manufacturers of fan system apparatus. : ‘ Water Coils 
List on request. , ; Sd 





Type C 


ENGINEERING OFFICES IN PRINCIPAL CITIES 
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isrolololian 


Adjustable 
SPROCKET RIM 
with Chain Guide 
Changes that Danger Zone 
toa 


SAFETY ZONE 


—enables 
you to 


ADD 
PLANT 
AREA 


1\f re-aligning 
equipment will 
yield more work- 
ing space, better 


production, lower | 


costs—do it now. 
Save all space 
wasted for placing 


ladders to reach | 


overhead valves. 
At the same time, 


convert Danger | 


Zones to Safety 


Zones. Equip every | 
overhead valve | 


wheel in your plant 
with Babbitt Ad- 
justable Sprocket 
Rims with Chain 
Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money 

The first cost is the only cost (no maintenance). 
They are packed completely assembled (one 
te a carton), with easy-to-follow instructions. 
A hot-galvanized rust proof chain is avail- 
able for all sizes. 


Babbitt Adjustable Sprocket Rims with 
Chain Guide are carried in stock by most 
mill supply houses. Just phone your mill 
supply salesman or contact us direct. 


i=tolejojian 
STEAM SPECIALTY CO. 


8 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 
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| pendently of each other; and 3) 

there is a similarity between the 
| effects of positive and negative 
| ions and the action of the glu- 


cocorticoids and _ mineralocorti- 


coids. 


Value of 1960 Installed 
Central Air Conditioning 
Sets All-Time Record 


THE INSTALLED COST of central 


| station air conditioning systems 


that went into operation in large 
multi-room buildings and commer- 
cial and industrial applications in 
the United States during 1960 is 
$800.810.000. This 
compares with 716,570,000 in 


estimated at 


1959. according to the Air-Condi- 


tioning and Refrigeration Insti- 
tute. 

The ARI figures are based on 
shipments in the U.S. of compres- 
sors, condensing units, absorption 
systems, and centrifugal and recip- 
rocating liquid-chilling packages 
of 25 hp and over. They do not 
include any figures for brine chill- 
ers or equipment using ammonia 
as refrigerant. 

Actual cost of the equipment 
included in the base is estimated 
at about 10 percent of the installed 
value of central station systems. 
The remainder includes air han- 
dlers, ducts, controls, insulation, 
labor. and all other installation 
costs. 

Installed value of systems put 
into operation each year since 
1950. based on figures reported to 
ARI is estimated at: 

$222,060,000 
252,890,000 
206,550,000 
255,360,000 
Continued on page 232 
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When buying ART... 
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or selecting a 
SOUND CONTROL CURB 
it pays to be SURE! 


. Be sure that performance data 
has been authenticated 


. Be sure that the design is orig- 
inal and not bootlegged 


. Be sure that you are not accept- 
ing a hastily copied, low quality 
substitute 

. Be sure that rights to produce 
and use are clearly established 
by patent and copyright laws 


The famous admonition, caveat emp- 
tor (“let the buyer beware”), is well 
worth calling to mind when it comes 
to selecting a sound attenuating curb 
for your power exhausters. Since per- 
formance cannot be judged visually, 
extreme caution is your best insur- 


ance against disappointing results. 
Consider these facts: Jenn-Air’s 
QT Sound Control Curb is the first 
curb that effectively reduces fan 
noise. This major breakthrough in 
design provides twice as much at- 
tenuation as any previous so-called 
sound curb. The QT Sound Control 
Curb reduces exhauster sound power 
at inlet by 90% ... with only a 10% 
loss in air moving capacity! These are 
actual performance figures — verified 
by independent laboratory tests. 
Get all the facts before you 
specify— you'll find the Jenn- 
Air QT Sound Control Curb 
to be the genuine article. Write 
for Bulletin 601-SC. 


“ 
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* TYPICAL FAN WITHOUT 
QT SOUND CONTROL CURE 
| 





37.5 7s 150 
7s 


OCTAVE BANDS (CPS) 


*MODEL 100 CR, '3 HP, 1725 RPM MOTOR 


EXCLUSIVE JENN-AIR DESIGN 
Cross Section QT Sound Control Curb 
































SS , 
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t Patent 


Pending 








JENN-AIR PRODUCTS COMPANY, INC. + 1102 STADIUM DRIVE + INDIANAPOLIS 7, INDIANA 
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YOU NAME IT! There are dozens of variables in size, 


style, application, mounting, chart range, actuation, 
manual or electric drive, tubing lengths, and pen systems. 


One thing is sure. Weksler engineered recording instru- 
ments for temperature, pressure, humidity, and time-of- 
operation will meet every requirement. You name it! We’ll 
produce it... but good! 


NEW CATALOG OF COMPLETELY REDESIGNED WEKSLER RECORDING | 


INSTRUMENTS WILL BE SENT ON REQUEST. WRITE FOR YOUR COPY. 


wecey WEKSLER INSTRUMENTS 


CORPORATION 
195 EAST MERRICK ROAD, FREEPORT, L.1I., N.Y. 


Indicating, Recording, and Controlling Instruments for Temperature, Pressure and Humidity 


“ORIGINATORS OF 
WORLD RENOWNED : 
ADJUST-ANGLE = 
THERMOMETERS” 
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34.1.860.000 
390.390,.000 
537,410,000 
604,730,000 
640.130,000 
716,570,000 
800.8 10,000 


The ARI pointed out that these 
large systems, which gave most 
Americans their first taste of aii 
conditioning, still account for the 
largest share of the industry's 
sales. And since less than 10 per- 
cent of all factories are air con- 
ditioned, there is a great potential 
in the industrial field, ARI noted. 





MCAA Names John T. 
McCann as Executive 
Vice President 


Joun T. McCann has been named 
executive vice president of the 
Mechanical Contractors Associa- 
tion of America, Inc. He succeeds 
Thomas J. Ryan, who died in the 
New York air disaster last Decem- 
ber. 

Mr. McCann assumed his duties 


Continued on page 234 
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THESE QUALITY PUMPS QRS) 
CUT COSTLY SERVICE CALLS 


| al 
ati NB-SUCTION AND SIDE SUCTION 
seblronne PUMPS COST LESS—LAST LONGER 


If there is a key word to describe Peerless Pumps, that 
word is QUALITY. You'll find it in the way the pumps 
are designed. You’ll find it in the way the pumps are 
made. And you'll find it most apparent in the way these 
pumps operate. Remarkably long trouble-free operating 
records are routine with these better-made pumps. 


PEERLESS AQUALINE® Pumps ore ovailoble But QUALITY is just the start of a long list of impor- 
in sizes to 8-inches. Capacities to 2600 opm, tant features that recommend the Peerless AquaLine 
heads to 280 feet. Temperatures to 250°F. and Fluidyne line of pumps for your water handling 
Horizontal split case design allows quick in- jobs. There’s immediate availability from ready-to-ship 
epection without Cetwbing piping. stocks. Complete hydraulic coverage for every type of 

application. Compact streamlined design that gives you 
PEERLESS FLUIDYNE® Pumps ore compact space-saving good-looking layouts. And fast, on-time 
ae ee eens 28. secs service from a network of warehouses and field offices. 
rom 1x 2x 6to 2% x 3x 10, for immediate A 
shipment. Heads to 230 feet, capacities to 300 Get the full story of these superior pumps. Request 
gpm, motors from 1 to 15 hp. more information today. 


Fluidyne 


ATTENTION DEALERS: A limited number of Peerless Aqualine and Fluidyne 
pump dealerships are available. Please write for complete information. 


PEERLESS PUMP * HYDRODYNAMICS DIVISION 
Putting Ideas to Work Offices: 2005 Northwestern Avenue, Indianapolis 8, indiana 

: ; : Gentlemen: Please send me immediately: 
New York; Detroit; Cleveland; Chicago; () Bulletin B-2319 on Peerless Fiuidyne Pumps. 


: dene bao : > {}) Bulletin B-2100 on Peer! Aqualine P 5 
Peertess prem St. a Ia omnes oO flame and eedrecs of nearest Peerless Dealer. 
anta; Plainview; Lu ; Phoenix; 
Pump Albuquerque; Los Angeles; Fresno. 
“ ee Distributors in principal cities. 
DIVISION Consult your telephone directory. 
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L SEE OUR | 
CATALOG IN 
SWEETS 


Install Insulation with 


TUFF-BOND 


Super-Strength Adhesives 


TUFF-BOND #7 
. fire-retardant adhesive for 
installing insulation 


TUFF-BOND M-102-H 


.. duct liner adhesive 


TUFF-BOND 21-C 
.. Clear lap sealer and lap 
adhesive 


TUFF-BOND 21-W 
. white lap sealer and lap 
adhesive 


TUFF-BOND #6 

.. non-flammable fire-retardant 
duct liner adhesive; meets Inter- 
im Federal Standard #00136. 


TUFF-BOND #9 


for bonding rigid and semi- 
rigid plastic foams (polystyrene, 
urethane, isocyanate, etc.) to 
themselves and to other ma- 
terials 


TUFF-BOND #12 


high pressure duct sealer 


TUFF-BOND QUIK SET 
neoprene-base, fast-setting 
adhesive. Recommended for 
installing metal and nylon 
hangers to smooth surfaces. 


TUFF-BOND GENERAL 
PURPOSE IMPROVED 


... all-around adhesive for in- 
stalling insulation, insulation 
hangers, etc 


Ask for literature and prices. 
GOODL 
INCORPORATECL 


DANVILLE LLINOIS 





OE E. MOORE 
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as the association’s chief adminis- 
trative officer and as advisor on 
legislation and labor relations with 
an impressive background. His 
experience includes union-man- 
agement relations, contract nego- 
tiations, management training, 
and the practice of law. He has 
served on several Presidential 
Emergency Panels on labor prob- 
lems and has been both Trial Ex- 
aminer and Litigation Attorney 
for both the National and the New 
York State Labor Relations 
Boards 


Chicago Group Wants 
To Split ASHRAE’s 
Illinois Chapter 


A PETITION to organize a Chicago 
chapter of the American Society 
of Heating, Refrigerating and Air 
Conditioning Engineers is being 
circulated for signatures by a 
group of members of the society’s 
Illinois chapter who belonged to 
the Chicago section of the Ameri- 
can Society of Refrigerating En- 
gineers prior to the merger of 
the two associations. Intent of the 
proposed new chapter would be to 
attract those members of the pres- 
ent Illinois chapter whose “pri- 
mary interest is refrigeration.” 
The geographical area would be 
the same for each chapter. 

According to the petition, there 
has been a downward trend in at- 
tendance at meetings and in mem- 
ber interest in society affairs. 
Splitting into two chapters would 
mean “twice as many members 
working as officers, committee 
members, etc.,” says the petition, 
and “more interesting and effec- 
tive programming can be de- 
veloped, with emphasis upon re- 
frigeration.” 


Continued on page 236 
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HOW TO CHECK 
A 4-TON “WHAM” 


Two of the four CPV Silent Check 
Valves in Chicago's new Executive 
House stand beneath an 8-in. dia. 
column of water 40 stories high—and 
permit upward flow only without ham- 
mer or chatter. When the pumps shut 
off, these CPV silent checks close in- 
stantly and silently before the 4-ton 
fluid battering ram can ‘‘wham" the 
valves shut. 

CPV stops water hammer by pre- 
venting it. That's why the truly SILENT 
CHECK VALVES are stamped CPV. 
Specify CPV and be sure. 


For the full story and specifications, 
write for Catalog 600. 


SILENT CHECK VALVES 


COMBINATION PUMP VALVE COMPANY 
851 Preston St. Philadelphia 4, Pa. 
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These quality bearings have been developed in 
close cooperation with manufacturers of fan and blower 
equipment — to meet the highly specialized requirements 
of this field. 

The nation’s great generating plants choose these bear- 
ings because of their extraordinary dependability—and 
the extreme quietness of their operation makes them top 
choice for air conditioning systems in hospitals, schools, 
theatres, auditoriums. 

Dodge Fan and Blower Bearings are available from 
stock—with stock-product economy. Consult your local 
Dodge Distributor—or write us for technical data. 


DODGE MANUFACTURING CORPORATION 
1600 Union Street, Mishawaka, Indiana 


of Mishawaka, Ind. 


DODGE SLEEVOIL PILLOW BLOCKS 


Exceptionally quiet in operation. Noted for superb 
quality. Plain and Water Cooled Types. Precision- 
built, ring-oiling, babbitted. Self-aligning. Can be 
drilled for thermostatic emergency warning. Shaft 
sizes from 1-7/16" to 12’, 


DODGE BRONZE BUSHED 
PILLOW BLOCKS 


Designed for Arrangement No. 2 installations. Two 
bronze bushings of high lead content mounted in one 
cast iron housing. Special T-section rings for de- 
pendable lubrication. Exceptionally quiet in opera- 
tion. Shaft sizes from 15/16” to 2-3/16". 


DODGE BALL BEARING 
PILLOW BLOCKS 


Designed for Arrangement No. 2 installations. Two 
precision single row, deep groove ball bearings in one 
cast iron housing. Extended inner race carries shaft. 
Remarkable ease of installation and maintenance. 
Shaft sizes from 15/16” to 2-3/16". 


MANUFACTURER OF AMERICA'S MOST COMPLETE LINE OF MOUNTED BEARINGS 


CALL THE TRANSMISSIONEER — your local Dodge 
Distributor. Factory trained by Dodge, he can give you 
valuable help on new, cost-saving methods. Look 
under “Dodge Transmissioneer” in the white pages of 
your telephone directory, or in the yellow pages 


under “Power Transmission Equipment.” 
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Specify National Airoil Burners 


Whatever your draft requirements... negative or positive... 
natural or induced draft, forced draft ‘“‘pressurized’’ . . . there are 
TWO National Airoil job-engineered burners in 14 models avail- 
able for top performance under the most severe service operations. 

Select TYPE C-45 for burning Numbers 4 and 5 commercial 
fuel oils... "'N”’ models operate with a negative draft of 0.05” 
w.c. to 21 gph, 0.075” w.c. to 33 gph... "P”” models operate 
against a positive furnace pressure up to 3” w.c. . . quiet, easy to 
install, high temperature flame, excellent combustion, simple, 
sturdy construction, thoroughly field-tested and proved. 
Bulletin 100A. 

Select TYPE C-20, a companion to the C-45 shown above, for 
burning the lighter Number 2 fuel oil... ‘'N’’ models operate 
with a negative draft of 0.05” w.c. to 21 gph, 0.075” w.c. to 
33 gph... "P”’ models operate against a positive furnace pres- 
sure up to 3” w.c. .. . clean, pulsation-free operation. Bulletin 102. 

These Underwriter-approved packaged burners offer many 
outstanding first-time features. Data is contained in our compre- 

hensive literature and _ specifications. 
Just tell us your needs and you'll hear 


Established , 
—— from us by return mail. 


1912 


Incorporated 


NATIONAL AIROIL BURNER COMPANY, INC. 


1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 


industrial Oil Burners, Gas Burners and Combustion Equipment 


Heating, 
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Samuel R. Lewis 
Asks for Referendum 
On ASHRAE Laboratory 


AT THE APRIL meeting of the Illi- 
nois Chapter of the American So- 
ciety of Heating, Refrigerating, 
and Air-Conditioning Engineers, 
Samuel R. Lewis, consulting en- 
gineer and past president of the 
American Society of Heating and 
Ventilating Engineers, stated the 
following: 

“During the annual meeting of 
the American Society of Heating. 
Refrigerating and Air-Condition- 
ing Engineers in February, 1961, 
it was disclosed that the adminis- 
tration of the newly merged So- 
ciety summarily had discontinued 
the ASHRAE Research Labora- 
tory in Cleveland. This discon- 
tinuation of the long-established 
research by the merged Society 
brought about serious disappoint- 
ment in the minds of a great 
many of the members of the for- 
mer ASHAE, because the re- 
search activities were of great 
value. 

“The reactions seem to indi- 
cate that this move by the officers 
of the merged Society in dispens- 
ing with the laboratory was unfor- 
tunate, and like several other 
drastic changes in administration 
by the merged Society, could 
bring about unrest and reduced 
devotion by many of the ASHRAF 
members. 

“It is important that unified 
loyalty by all of the members of 
the merged Society should be 
manifest. Engineers should in all 
reasonable faith take time to im- 
prove communication between 
members and to be assured that 
the wishes of the majority of the 
members shall be expressed. 

“I move that the Illinois Chap- 
ter shall request from the National 


Continued on page 239 
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DOUBLE DUCT HIGH VELOCITY SYSTEM 

















THERMAFLEX a DUCTS NONE 


FLEXIBLE TUBING CORPORATION 





11/4/60 IGIO 
In the double-duct high velocity system... 


Flexible Tubing simplifies connections to mixing units, 
diffusers...gives you greater design flexibility 


“lexible Tubing is the fast, easy way to connect supply ducts See why Thermafiex-A is so flexible and long-wearing! 


to both mixing units and diffusers. It’s particularly helpful MMMM MA 
rf / 


ee ee 
; 2 % 
in systems that require multiple run-outs. ARR AR: VV 
This highly flexible duct is constructed of a rugged cover j } 
permanently bonded to a rustproof spring wire helix. It’s | panpaneanns 
ideal for installations where changing space requirements BaRaeeeae’ 
will mean periodic relocation of partitions. Flexible Tubing 
permits diffusers to be moved without being disconnected — 
the ductwork simply trails behind! bot 1, SO 
Flexible Tubing goes around obstructions and through B — Three-ply 
‘ ° . —— ° ° " i i - 
tight passages in gradual bends with minimum air friction. eros between 
It greatly reduces noises and vibration . . . corrects for mis- two flexible eluminum sheets. 
alignment at points of take-off. Lightweight, flameproof, 
easy to install. 
Specify Thermaflex® for the next system you design. For Flexible Tubing 
complete product data on Underwriters’-approved Therma- CORPORATION 
ts psa . —— srr Corporation, 55 New Whitheld Anaheim (Los Angeles) * Guilford, Connecticut 
Street, Guilford, Connecticut. Hillside (Chicago) 
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The Nesbitt Line 


NEW...improved system for 


ciassroom comfort and economy 


Wind-o-line Radiation 
makes the difference! 


This new engineering 
publication for the 
Series 600 Line is 
now ready. Write for 
a copy of Pub. 10A1. 


O; course you like the beauty of modern lines and colors .. . 
and you welcome the fact that these new integrated storage 
cabinets provide the mobility and flexibility demanded by crea- 
tive teachers . . . but of prime importance to you, as a designer 
for classroom thermal comfort, is the fact that the features and 
advantages of Wind-o-line Radiation have been retained in the 
new Nesbitt Series 600 Line. 

Wind-o-line solves the cold downdraft problem . . . but more 
than that: In a forced hot water system the copper tubing of 
Wind-o-line finned radiation serves as the supply and return 
piping for the Syncretizer unit ventilators in a whole group of 
classrooms. Costly pipe trenches, conventional mains, run-outs 
and pipe coverings are eliminated. 

Syncretizer multiple serpentine heating elements deliver the 
required heating capacity with water quantities a third or less 
of those demanded by conventional elements; and the additional 
heating surface provided by Wind-o-line further reduces the 
water quantity. Smaller pipes and pumps are used. 

The gravity heating capacity of the Syncretizer with Wind-o- 
line radiation is more than sufficient to maintain adequate 
building temperatures during shutdown periods. Special con- 
trols and intermittent fan operation are unnecessary. 

Thus, for daytime comfort, nighttime protection, and reduced 
system costs—WIND-O-LINE MAKES THE DIFFERENCE! 


“For the Pursuit of Scholastic Excellence” 


7 
Menhill COMFORT-CONDITIONED CLASSROOMS 


The Series 600 Line is made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard Industrial Division, and American-Standard Products (Canada) Ltd. 
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INSULATION 
INSTALLED 
FAST 


WITH 


MIRACLE 
SURFACE 
ANCHORS 


Use Miracle Surface Anchors, 

bonded with Miracle Anchor Adhe- 

sives, to provide firm support for 

block, board, or blanket type insul- 

ation. Eliminates drilling and weld- 

ing. You save man hours, cut costs 
way down, 




















Use Spindle Anchors for Use Pronged Anchors for 
bonding fibrous glass batts, bonding block insulation 
mineral wool to ducts, such as cellular glass. 
walls, ceilings. Lock washer Pronged Anchors are set 
holds insulation firmly in between rows of blocks and 
place. then prongs are bent over. | 


FREE 


Valuable, informative engineers and 

architects bulletins giving details 

and complete specification data. 
Yours on request. 


MIRACLE SURFACE ANCHORS 
are manufactured by 
DEVICES - Division of 
=) MIRACLE ADHESIVES | 
CORP 


250 Pettit Avenue 
Bellmore, Long Island, New York 
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ASHRAE, 


a written referendum, by all mem- 


Administration of the 


bers of the Society. as to whether 
the ASHRAE should continue to 
encourage and conduct in its own 
controlled laboratory, scientific 
research, and the study of princi- 
ples and methods in the fields of 
heating, refrigeration, air condi- 
tioning, and ventilation.” 

The action requested by Mr. 
Lewis was passed by a vote of the 


16 to Ll. 
Plan Underground Piping 
System for Cooling, 
River Pollution Control 


CONSTRUCTION of a large under- 


members present. 


ground piping system is now un- 
der way that will serve the dual 
purpose of supplying cooling wa- 
ter for five industrial plants and 
reducing the pollution problem of 
the Buffalo River. 

The system will have the ca- 
pacity to deliver 200 million gal- 
lons of water each day from Lake 
Erie to the five plants in Buffalo, 
N.Y. The water will be used for 
cooling purposes only before it is 
emptied into the river. 

The project is being undertaken 
by the city of Buffalo, which is 
putting up its credit to construct 
the system, and the Buffalo River 
Improvement Corp. The latter is 
composed of the National Aniline 
and General Chemical divisions of 
the Allied Chemical Corp., Re- 
public Steel Corp., Donner-Hanna 
Coke Corp., and Socony-Mobil Oil 
Co., Inc. 

When the project is completed 
by the city, the corporation will 
lease the facility for 30 years and 
the five plants have agreed to 
purchase 101 million gallons of 
water daily from the corporation. 
The payments for water will amor- 
tize the cost of the project at no 
expense to the taxpayers. At the 
end of the amortization period, 
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CirMecie: 
LO-BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance the Beauty 
of Building Skylines 


Pats. 
Pend. 


Lowest Silhouette Design 


Forward or Backward Curve Wheel 
Within . . . . or Out of Scroll Housing 


Motor mounting on side of struc- 
ture support . . . out of line of air 
stream reduces ‘height of Lo-Boy 
models nearly 50°%/, of older de- 
signs. 


LOW WIND RESISTANCE 
SIZES 10”-72” 600-47,000 
CERTIFIED C.F.M. RATINGS 


@ QUALITY @ BEAUTY 
@ PROVEN PERFORMANCE 


Write for bulletin Ha-100 60 


AMMERMAN (0., INC. 


P.O. Box 182 
Stillwater. Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 











Heat Transfer Equipment 


TANK and COIL 


ASSEMBLIES 
y ¥ i 


For Sub-Zero or 


High Temperatures 
One of many Rempe Coil jobs: This 
Tank and Coil assembly was built 
for use with thermostatic expansion 
valves to dewax oil at minus 35° F. 
Any diameter or any length to your 
specifications or our design. Can be 
supplied in Steel, Alloy, Stainless 
Steel, Copper or Aluminum. 


STEAM BLEED 


HEATERS — 





For Residential, Commercial 
or Industrial Applications 


This is the popular Rempe Hi-Ca 
line of heating coils. Equipped wit 
the exclusive “Defrost-Tap" to keep 
coil warm during steam off-cycle 
and prevent freeze-up. 

Single or double row designs avail- 
able .. . any face area desired. 
Eight, collared, Aluminum fins per 
inch on copper tube. Heavy steel 
casings. 


Engineering 
Data Book 


Pipe Coil and Fin Coil De- 
signs. Heat Transter Coeffi- 
cients. Get @ copy for your 
library. 


REMPE COMPANY 


342 N. Sacramento Blvd. @ Chicago 12, Ill 





you'll want 
to know 





Continued from page 239 


the city will own a cost-free, 
revenue-producing facility. 

The system is expected to be 
completed by the end of 1962. 
More engineering details are now 
being assembled for an article to 
be published in a future issue of 
Heating, Piping & Air Condition- 
ing. The design and _ installation 
features will be explained in this 
article. 

McFarland - Johnson are the 
consulting engineers for this proj- 


System Developed for 
Figuring Economic Thickness 
Of Thermal Installation 


A PRACTICAL MEANS for specify- 
ing the exact thickness of thermal 
insulation needed for maximum 
economy has been achieved by en- 
gineers at the Union Carbide 
Chemicals Co. in cooperation with 
the College of Engineering. West 
Virginia University. 

The new system is based on the 
basic equations for the calculation 
of economic thickness of insula- 
tion that were worked out as far 
back as 1926 by L. B. McMillan. 
What the research team accom- 
plished was to combine the varia- 
bles involved in heat cost and in- 
sulation cost into a single “D” 
factor, and then make a new for- 
mula workable by means of a 
series of four sets of charts Twen- 
ty-two pipe sizes, 44 to 36 in., 
and flat surfaces, temperature 
differences ranging from 90 to 
1314 F, and insulation conductivi- 
ties from 0.10 to 1.5 are covered 
in the tabulations. 

The 182 page manual, “Eco- 
nomic Thickness of Insulation for 
Flat Surfaces and Pipes,” will be 
distributed by the National In- 
sulation Manufacturers Associa- 
tion, 441 Lexington Ave., New 
York 17. To be available June 15, 
the manual will cost $10 per copy. 


35 
AMP 


Plunger Type 


MERCOID 


MERCURY 


If you need reliability and dur- 
ability, this quality built relay by 
Mercoid is your answer. 

For heavy duty loads, such as 
resistance heating, (domestic, 
commercial, industrial) —heat 
treating furnaces, drying equip- 
ment, welding, lighting, illumi- 
nated signs, score boards. 
Hermetically sealed mercury to 
mercury contact provides visible 
on-off operation. Silent and chat- 
terless. Quickly mounted, easily 
wired. Speeds up to 100 opera- 
tions per minute. 





CONTACT RATING 





NON INDUCTIVE, 
LOAD HEATER LOADS 





ac; oc AC ONLY 








120V.) 30A.}15A.} 120V. 35A. 
240V.| 20A.;10A.| 240V. 25A. 
440V.) 8A.) — 440V. 10A. 




















THE 


MERCOID 
CORPORATION, 


4209 Belmont Ave., 
Chicago 41, Ill. 
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RECENT TRADE 
LITERATURE... 





Direct-Fired Immersion Heaters 


Four page Bulletin 410 describes 
units for heating asphalt, Bunker 
“C” oil, and other liquids in tanks 
for loading, pumping, blending, or 
storage. Fired by oil or gas. Table of 
dimensions and specifications given 
on two standard sizes with capacities 
to 1,250,000 Btu per hr, and higher 
with multiple units. Auxiliary equip- 
ment and method of operation and 
installation described. Brown Fin- 
tube Co., 300 Huron St., Elyria, O. 


Centrifugal Roof Ventilator 


Kight page Bulletin 4104 describes 
model “CRD” direct drive centrifu- 
gal roof ventilator. Selection and 
ratings tables indicate relative quiet- 
ness ratings, motor hp, fan speeds, 
and fan deliveries for different static 
pressure conditions. Operating char- 
acteristics are discussed. Installation 
type drawings correlated with tabular 
data for use in layouts. Typical spec- 
ifications are provided. {meri- 
can-Standard Industrial Div., Detroit 


) 
Vikan 


Centrifugal Turbine Pumps 


Thirty-six page booklet. C101. de- 
scribes regenerative centrifugal tur- 
hine pumps of end-mounted industri- 
al design. Contains 84 performance 
curves and calculations. Also includes 
seven “family” curves for quick iden- 
tification of the performance relation- 
ship between models of a_ given 
series. Covers motor selection, NPSH 
calculation, specific gravity conver- 
sion, and viscosity conversion. 
Roy E. Roth Co., Turbine Pump Div., 
Rock Island, Til. 
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Surnmer Cooling...Winter Curing and Skating - 
all with ONE refrigeration syste 


hay 

‘ 

Main entrance to Prud- 
homme’s Garden Centre 
Motor Hote! in Vineland, 
Ontario. This exciting 
summer and winter 
playground spot uses 
Vilter refrigeration to good 
advantage. 


Two 6-cyl. Vilter VMC belt-driven compressors provide refrigeration 
at Prudhomme’s for summer air conditioning and winter curling. » 


The Garden Centre Theatre becomes a regulation six-sheet curling 
‘w rink during the winter months. The Vilter system is designed to 
produce ideal curling ice at the lowest possible power cost. 


Year ’round use of your refrigeration capacity is sound business and 
enables maximum profit to be realized from your investment. 

An excellent example of the year-’round utilization of refrigeration 
is Prudhomme’s Garden Centre Motor Hotel in Vineland, Ontario, 
along the Queen Elizabeth Way. At this famous motel, recreation 
center and convention headquarters, Vilter refrigeration plays an im- 
portant role in keeping guests happy. 

During the summer months, refrigeration is required to air condition 
the 180-room motel, one of Canada’s largest, and an 1100-seat summer 
stock theatre which draws large crowds to see outstanding stock pro- 
ductions of Broadway plays. In winter months, the same equipment 
builds ice surfaces for a 90’ x 180’ outdoor ice skating rink and a regu- 
lation six-sheet curling rink. The summer stock theatre building is 
used to house the curling rink with either a seating structure installed 
or plastic piping laid for the curling rink, depending upon the season. 

Vilter equipment installed at Prudhomme’s includes two 6-cylinder 
VMC compressors and a 24” x 20’ shell and tube condenser. 

Vilter has had many years of experience in recommending and 
building refrigeration systems for air conditioning and ice rinks. This 
know-how, plus the use of dependable economical-to-operate Vilter 
equipment, can also mean a satisfying installation for you. Why not 
see your nearest Vilter representative today? 


Sold and Installed by VILTER DISTRIBUTOR 
J. L. Wilson and Sons, Limited, Toronto, Ontario, Canada 


The Vilter 
¢ 


Manufacturing Company . 
W473 Milwaukee 7, Wisconsin 
a Air Units © Ammonia and Freon Write for helpful 
Compressors ® Booster Compressors 
Baudelot Coolers © Water and bulletins to 


Brine Coolers © Blast Freezers The Vilter Manufacturing 
Evaporative and Shell and Tube Company, Dept. F-614 


roliamaelaleititelaliale Condensers ® Pipe Coils 
; Valves and Fittings ® Pakice and 2217 South First Street 
Polarflake ice machines. 


refrigeration 




















ROCKWELL 
SLIDE VALVES 


for GASES 
SLURRIES OR FREE- 
FLOWING SOLIDS 
THAT CLOG OR JAM 
OTHER VALVES... 


Standard Slide 
Valve, screwed end 
type or flanged 
(shown); when 
fully open, valve 
offers no restric- 
tion to fluid flow. 
Bulletin 500R. 


“Kwikleen” Slide 
Valve — Not neces- 
sary to remove 
from line for 
cleaning. Sedi- 
ment discharged 
at bottom. Com- 
plete cleanout by 
attaching steam, 
water or air line to 
plug hole in valve 
body. Bulletin 
501R. 


Heavy Duty “Kwik- 
leen” Valve for line 
pressures to 60 
psi. Blade not ex- 
posed when in 
fully open posi- 
tion. Ideal for pulp 
stock, slurries, 
dust, fly ash, scale, 
ranular materials. 
ulletin 508. 


W. S. ROCKWELL CO. 


2700 Eliot St., Fairfield, Conn. 








RECENT TRADE LITERATURE 


Continued 





Glass Fiber Air Duct 


Twelve page specifications bulle- 
tin for “Armaglas” duct for heating 
and air conditioning systems. Round 
prefabricated duct molded from fine 
glass fibers; has a factory applied 
airtight aluminum pigmented _poly- 
vinyl chloride casing. Suitable for 
handling cooled air to an upper limit 
of 250 F. Withstands internal static 
pressures up to 114 in. water when 
handling air up to 250 F at veloci- 
ties of 1500 ft per min. Contains 
specifications for engineers and in- 
stallation instructions for contractors. 
Lists complete properties. Illustrated 
with charts and photos. Arm- 
strong Cork Co., Lancaster, Pa. 


Dry-Type Air Filter 
Eight page Bulletin 228 describes 


unit that inflates when ventilation 
system is in operation and deflates 
when system is shut down. Gives data 
on application, construction, installa- 
tion, operation, and holding frame 
arrangements. Includes dimensional 
drawings, performances data, space 
requirements, and suggested specifi- 
American Air Filter Co.., 


{ve.. Louisville 8, 


cations. 
Inc., 215 Central 


Ky. 


Air Conditioning Maintenance 


One page Bulletin T-51 gives sug- 
gestions for start up procedures and 
operational practices of water cooled 
air conditioning systems. Suggestions 
pertain to the areas affected by cir- 
culating water and are in addition 
to mechanical maintenance such as 
motor lubrication, fan operation, re- 
frigerants, etc. Associated Lab- 
oratories, Inc., 26845 Southfield Rd., 
Lathrup Village, Mich. 


PRECISE 


Air Conditioning 


The NIAGARA Liquid 
Absorbent Method 


removes atmospheric moisture by 
direct contact with an absorbent liq- 
uid in a compact spray chamber. The 
spray contact temperature and the 
concentration of the absorbent liquid, 
two factors that are easily controlled, 
determine precisely how much mois- 
ture remains in the air leaving the unit. 


This Niagara Controlled Humidity 
method, using Niagara Hygrol Ab- 
sorbent Liquid is.... 


The only really precise method of air 
conditioning because it removes 
moisture as a separate function from 
heating or cooling to give you assur- 
ance of accuracy of air moisture con- 
trol. 


It is the most reliable because the ab- 
sorbent is continuously and automat- 
ically kept atthe proper concentration. 
No moisture-sensitive instruments are 
required to control your conditions. 


it isthe most flexible because with it 
you can either hold the precise con- 
dition you need as long as you wish 
Or Vary it with accuracy. 

It is easiest to Operate and maintain 
because the equipment and controls 
are simple and trustworthy. 


This method is successfully used in 
the storage, testing and production of 
hygroscopic materials, in process con- 
trol and as a pre-dehumidifier in com- 
fort air conditioning. 


Write for Bulletin Nos. 120 and 140. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17, N. Y. 


HP-S5 Niagara District Engineers 
in Principal Cities of U. S. and Canada 
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Package Liquid Coolers 


Several bulletins describe package 
liquid coolers ranging from 714 to 
150 ton capacities. Standard and op- 
tional mechanical specifications are 
listed. Dimensions, physical data, 
and sample specifications also given. 
Ratings listed in tabular form. Illus- 
trated with photos, line drawings, 
and charts. Bell & Gossett Co., 
8200 N. Austin Ave., Morton Grove, 
il. 


High Velocity Valve Attenuators 


Four page Bulletin K-52 describes 
“Series 45P Pneumavalve” total con- 
stant volume high velocity valve at- 
tenuators. Includes ceiling and under- 
window units. Gives sizes, capacities, 
selection and performance data, di- 
mensions, specifications, and ratings. 
Operation is discussed in detail and 
is illustrated by a series of diagrams. 

Connor Engineering Corp., Dan- 


bury, Conn. 


Temperature Control Centers 


Eight page bulletin, F-8031-1, de- 
scribes automatic temperature con- 
trol centers for commercial and in- 
dustrial buildings. Discusses remote 
temperature indication, recording, 
and control point adjustment by elec- 
tric and electronic instruments. In- 
cludes a check list for control center 
planning. Illustrated with photos of 
components. Barber-Colman Co.., 


1300 Rock St.. Rockford, lil. 


Fans, Ventilators, Unit Heaters 


Eight page Bulletin DB7-102 de- 
scribes direct-connected airfoil cen- 
trifugal fans; propeller and centrifu- 
gal power roof ventilators; wall- 
mounted and square panel propeller 
fans; and steam, hot water, electric, 
and gas-fired unit heaters. Contains 
illustrations, ratings, and specifica- 
tions. llg Electric Ventilating Co.., 
2850 N. Pulaski Rd., Chicago 41. 
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VERTICAL 
v) CIRCULATING 


CIRCULATING ® 
HOT WATER 
FOR HEATING 


CIRCULATING @ 
CHILLED WATER 
FOR COOLING 


CIRCULATING @ 
CONDENSER WATER 


BOOSTER @ 


PUMP SERVICE QUIET OPERATING 


EFFICIENT PERFORMANCE 
teu all ball bearing 
- pump designed for 
THE weil continuaud 
VKY pump... operation / 


The highly efficient VKY PUMP requires only one shaft seal. 
Supply and discharge piping are on one side only. All operat- 
ing parts may be removed without disturbing any piping con- 
nections. Motor is a standard frame NEMA C mount with 


Capacities to @ 
750 GPM. 


standard shaft extension. Vibration is eliminated by three rub- 
ber vibration eliminator mounts. Noise transmission is reduced 


to an absolute minimum. 


SEND FOR BULLETIN VKyY. 6909 


well Ici 


1514 N. Fremont Street, Chicago 22, Illinois 
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which size 
stack do 


YOU 
prefer? 


Each does 
the same job— 
the smaller one 
is equipped with a 
Lehigh Induced 
Draft Fan 


Lehigh Induced Draft Fans are designed to help eliminate large, costly, unsightly 
stacks. They maintain a constant over-fire draft regardless of atmospheric con- 
ditions, help keep boilers operating at maximum efficiently at all times, and sig- 
nificantly Jower fuel bills . . . while radically reducing the size of your stack. 


Rugged Construction—long life: to prevent distortion under elevated temperature 
conditions, the fan housing, bearing pedestal, motor support and fan wheel of 
Lehigh Draft Induced Fans are constructed of all-welded integral *%"’ mild steel. 
A radiant heat cover and an aluminum heat flinger protect the inboard bearing 
from radiated heat. And because both bearing and shaft are kept to a low operating 
temperature, the Lehigh Induced Draft Fan makes use of standard, self-aligning 
ball bearing pillow blocks. A/J/ Lehigh Induced Draft Fans feature a flanged 
inlet, flanged outlet, and inspection cover as standard equipment. 

If you would like to reduce stack height . . . and gain optimum 

boiler efficiency . . . contact your local Lehigh Representative today. 

He'll gladly give you all the details. Or write directly to us for our 


N detailed technical bulletin: 2171 
 .) Ae Saou 


LEHIGH FAN & BLOWER DIVISION =a 
FULLER COMPANY, CATASAUQUA 1, PA. LEH IGH 


Subsidiary of General American Transportation Corporation 
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Classroom Heating 


Six page bulletin explains the ap- 
plication of electric heating to firm’s 
“Comfort Curtain” system of class- 
room heating. Explains how heat 
pump can be applied for both heat- 
ing and air conditioning and the 
techniques for applying additive cool- 
ing. Information given on central 
electric furnaces, the “Landmark” 
electric furnace, electric duct heaters. 
bookcase duct, and wall duct types of 
classroom equipment. Capacities and 
performance data included. Len- 


nox Industries Inc., Marshalltown, Ia. 


Arc Welding Products 


Forty page bulletin “Weldirectory 
of Are Welding Electrodes, Equip- 
ment, and Supplies” describes full 
line of are welding products. Gives 
AWS electrode classifications. Dis- 
cusses correct electrode selection for 
all welding applications. Includes 
data on arc characteristics, welding 
procedures, and physical properties 
of electrodes. Also features line of 
arc welders. The Lincoln Electric 
Co., 22801 St. Clair Ave., Cleveland 
17. 


Hot Water Boiler 


Bulletin 1275 describes hot wate 
boiler with side located furnace that 
permits boiler feed injection and nat- 
ural thermal circulation to augment 
each other. Hinged front and rear 
covers permit easy access. Features 
hinged dry back and optional wet 
back construction. Bulletin shows 
drawings of unit for low, medium, 
and high temperature applications. 
Gives sizes, ratings, dimensions, and 
approximate fuel consumption for 
each size. Orr & Sembower, Inc.., 
P.O. Box 1138, Reading, Pa. 
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A GREAT NAME IN THERMOMETERS 


PALMER 


Mercury Actuated 
Temperature Indicating Instruments 


A—4'2” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position 
B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
40 +-950° F or Equivalent in °C 
C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 
D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 
RINE RR Rm 
© REE RR: es = TL A IE 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio * MElrose 1 1500 
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Valve Position Transmitter 


Two page Bulletin 0285.20-1 de- 
scribes pneumatic units for translat- 
ing position into a proportional out 
put pressure. Operates on the force 
balance principle. For either rotary 
or straight-line motion. Contains 
specifications. 
and application examples. B-1-F 
Industries, Inc... P.O. Box 276. Provi- 


dence l. RJ. 


photos, dimensions. 


Electronic Combustion Analyzer 


desc Li ibes 


Folder V588 


unit that uses bead type thermistors 


portable 


which are unaffected by soot or for- 
eign matter. Explains how analyzer 
works by measuring CO. content of 
stack 


draft over fire. Contains photos and 


flue gas. temperature, and 


diagrams. Victory 
Corp., 612 Springfield Rd.. Union, 
VJ 


Engineering 


Residual Fuel Oil Treatment 


Two page Bulletin E1-159 de- 


scribes tesidual fuel oil treatment for 


minimizing slag and corrosion in 


boiler systems. How product im- 
proves heat transfer and protects the 
convection and “cold end” of boiler 
is outlined. A case study and meth- 
ods of application are included. - 

Nalco Chemical Co., 6216 W. 66th 


Plac ¢. ( hicago 8. 


Low Pressure Boilers 


Fight page Bulletin 649B describes 
units available in 16 sizes ranging in 
capacity from 1,392,000 to 15,430,- 
000 Btu per hr, SBI rating. Designed 
to develop 141.5 percent of this rat- 
ing. Includes data on individual unit 
ratings and dimensions. Gives typical 
specifications and selection data. Also 
includes information for heating coils 
and induced draft fans. 4merican- 
Standard Industrial Div., Detroit 32. 
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which system is 

HIGH VELOCITY? 
MEDIUM VELOCITY? 

LOW VELOCITY? 


ALL THREE USE 
WiREMOLD* 
AIR DUCT 


Rugged and flexible, Wire- 
mold Air Duct is being used 
today wherever air condition- 
ing systems are employed. 
Send for latest literature. 
Answer: (1) medium (2) high 
(3) low. 


WIREMOLD @ HARTFORD 10, CONN. 
Send latest literature. 





NAME 





COMPANY 





ADDRESS 


—_—ae ee ee EE ES ES, 





THE WIREMOLD COMPANY + HARTFORD 10, CON 


245 





le 


CLAIR 
COAT 


shied AUHESITE 


CREATED 


JR THE T 


EST PIPE Pies ame NeSe 
ING APPLICATIONS 


A 


NEW AND EXCLUSIVE 


1 °1@) 0) 0] Gn On ©) ae) eee Gl 


RESEARCH LABORAT( 


RIES 


THESE 10 HIGH 


SCORING POINTS 
a 


FAST SETTING 
Sets almost immediately 
for faster application. 


LOW FREEZING POINT 
and is usable after being 
frozen solid. 


NON-FLAMMABLE 
with fire retardant dried film 


STRONGEST PERMANENT BOND 
Proved by comparative tests. 


ONE COAT NEEDED 


for sleek, semi-gloss finish 


STEAM AND WATERPROOF 
by contractor's tests 


@ VERMIN-PROOF 


FINE APPEARANCE 
with long-lasting protection 


EASILY WASHABLE 


@ NON-TOXIC 


ST. 


Re vém @iitadelae, St 


and will not settle in container 


Write for literature - samples - 
prices. 


CLAIR RUBBER CO. 


daalelias sitete) 








Oy-siaelhi 26, Mich. 
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Air Conditioning Control Valves 


Eight page Bulletin 272-A describes 
“Selectaflow” dual-purpose year 
’round air conditioning control valves. 
Valves for application with systems 
using hot or cold water with a single 
supply line and a single return line. 
Gives specifications on both direct 
and remote actuator types available. 
Heating cycle and cooling cycle op- 
erations illustrated by cross-sectional 
schematic diagrams. American- 
Standard Controls Div., 5900 Trum- 


bull Ave., Detroit 8, Mich. 


Masonry Fastener 


Four page leaflet describes one- 
piece nail-anchor available in alumi- 
num and steel. Sizes from 3/16 
7/8 in. to Yy XK V4 in. 


only a drill and a hammer for instal- 


Requ i res 


lation. Photos and drawings give in- 
stallation instructions. The Rawl- 


plug Co., Inc., New Rochelle, N.Y. 


Centrifugal Pump Ball Bearings 


Technical bulletin, 


describes ball bearings 


information 
number six, 
for centrifugal pumps in deep groove, 
maximum capacity, and angular con- 
tact designs. Cites problems of axial 
and radial thrust. Gives a compara- 
tive analysis of the single row versus 
the double row bearing. Bearing re- 
placement is discussed. Five basic 
points for installation into centrifugal 
pumps are given. — Peerless Pump, 
Hydrodynamics Div., 301 W. Ave. 
26. Los Angeles 31. 


Automatic Dust Collector 


Folder describes 11 models of dust 
collector made possible by modular 
design. ‘Dimensions and filter areas 
detailed in a table. Schematic draw- 
ing and legend explain unit’s opera- 
Torit Man- 
ufacturing Co., Automatic Collector 


Div., 1131 Rankin St., St. Paul 16, 
Minn. 


tion. Includes photos. — 


ANNOUNCING 
MACHINE - 
FORMED 
FITTINGS 
for 


HIGH VELOCITY 
air systems 


NO WELDED SEAMS 


CURVED FLOW 
RADIUS 


© LOWER COST 
© EASIER INSTALLATION 
© GUARANTEED QUALITY 


UP TO 50% COST REDUCTION 


United's new mass-produced machine-made 
fittings can reduce fitting costs up to 50% 

. and provide the air movement industry 
with a standardized fitting having uniformity 
of performance, factory controlled quality 
and dimensions. Please note — these fittings 
are specifically sized to fit United Spiral 
“Lockseam” pipe. Contact your local United 
representative for complete information. 


spiral pipe division 
mite a 


Sweet oa cour | me 
coO.umeu 








883 North Cassady Ave. 
Columbus 19, Ohio 
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Air Conditioning Equipment 


Bulletin GAC 150.01 describes 
firm’s complete line of air condition- 
ing equipment. Includes low cfm and 
heavy-duty fan-coil units; remote 
central station and multi-zone central 
station air conditioners: sprayed coil 
dehumidifiers; high-pressure central 
station units; heating and ventilating 
units; evaporative condensers; air 
cooled condensers; and extended-sur- 
face heating and cooling coils. Gives 
specifications, construction, and per- 
formance data for each unit. Hi- 
Press Air Conditioning of America, 
Inc... Drayer-Hanson Div.. 3301 Med- 
ford St.. Los Angeles 63. 


Gas-Hydronic Heating Systems 


Hard cover binder contains data 
on gas-fired, cast iron hot water 
boilers. Separated into tabbed sec- 
tions for easy reference. Sections in- 
clude information on packaged boil- 
ers, volume hot water heating, instal- 
lation, and accessories. Gives capacity 
ranges, dimensions, weights, applica- 
tions, charts, diagrams, ratings, wir- 
ing and piping instructions, selection 
tables, service hints, specifications, 
and other information. Hydro- 
therm, Inc., Dept. AC-7, Northvale, 
NJ. 


Pressure Regulators 


Four page Bulletin 160 describes 
units ranging from 14 to 6 in. in 
size with initial pressures to 300 psi 
steam and 600 psi air. Bronze or 
semi-steel bodies available with hard- 
ened stainless steel unit pilot valve, 
main valve, and seat. Both screwed 
and flanged connections are avail- 
able. Illustrated with cut-a-way views 
and component close-ups. Lists 
roughing-in dimensions and weights. 

O. C. Keckley Co., 3402 Cleve- 
land St., Skokie, Ill. 


| 
| 


~ what does 
it cost 
INSTALLED? 


Anchoring to masonry, a big part of “in place”’ cost, includes at least three items: 
anchors, drills, labor. The cheapest anchor, if it isn’t right for the job, may be the 
costliest to install. 

For an economical, effective installation, help yourself to The Rawiplug Com- 
pany’s 40 years of experience designing, manufacturing, testing, and using anchors 
and drills for fastening just about every type of fixture to every type of masonry. 
Because we make a full line of masonry anchoring products, we can and will advise 
you impartially. 

Our masonry anchoring know-how is summed up for you in an interesting eight- 
page booklet, “Install It for Less.”’ For a free copy, ask your local Rawiplug branch or 

distributor, or use the handy coupon. Before you start to put that unit in 
(R), place, see how you can anchor it to masonry for the lowest cost INSTALLED. 


1921-1961 

ANCHORING AND DRILLING 
PRODUCTS FOR FASTENING 
ANYTHING TO MASONRY 


The RAWLPLUG Company, Inc. 
252 Petersville Road, New Rochelle, N.Y. 


Please send a FREE copy of “‘Install It for Less” to: 


COI RIY -cccceesecececvestoovconesenssscccencoses ; 
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MORE VALVE 
FOR LESS MONEY 


J efe 
New! Pressure reducing valve — full ported orifice 
The new Keckley No. 11A and No. 11K 
pressure reducing and relief valves fea- 
ture a full ported orifice for greater capac- 
itv and increased flow of steam. air, wa- 
ter, oil and gas applications. 

This enables the No. 11A and No. 11R 
to fit many applications presently requir 
ing larger ordinary and/or more expen- 
sive valves at substantial savings. 

This single seated No. L1LA and No. 
11R has a semi-steel body, bronze or 
stainless steel trim and composition disc ; 
and are suitable for initial pressures up 
to 250 Ibs. steam, 450° F.: 500 lbs water. 
oil and gas, non-shock, 100° F. Reduced 
Write for Bulletin No. 760 pressures range from one pound to 100 


lbs. Sizes 34” to 2”. 


COREE EERE EEE EEE EEE EEE EEE EEE EEE HEHEHE HEHEHE EEHEEHEEEE 


0. €. KECKLEY COMPANY 


General Offices and Factory 
3400 CLEVELAND ST., SKOKIE, ILLINOIS 


@ Temperature e stors © Floa 


Bel 
No. 11A 
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IN BRT... give you 


5 BIG 
FEED UNITS [eae 


a 


te You get economy be- 
cause an EAGAN unit com- 
bines return of Hot Condens- 
ate with Boiler Water Make- 
up. 


Your fuel costs are low- 
er because fresh water is 
raised to about 140° requir- 
ing less heating. 


3. You reduce maintenance 
since reusing condensate 
means less water treatment, 
less boiler scale 


EAGAN Packaged Units have a heavy steel 
Receiver above the pump to prevent flash- 
ing when the traps begin to leak. The Re- 
ceiver has excess capacity against flooding 4 
during surges not relieved by boiler demand = 
and the pumps have a generous reserve 
capacity. 


Your boiler capacity is 
increased since less heat is 
required to make steam from 


hot water than cold. 
Single or duplex EAGAN models are avail- 


able in capacities to 100,000 sq ft. at 200 5 
psi. Straight line arrangement of the duplex bd ‘ 
unit saves space, provides easy mainte- mize boiler tube and plate 
nance. Repair or inspection of one unit can strain because of tempered 
be made without halting operations. return. 


Write, wire or phone for more details on EAGAN 
Boiler Feed Units to suit your requirements. 


In addition, you mini- 








2336 FAIRMOUNT AVE., 


Walter H. Eagan Co., Inc. unaournia 30, ra. 


CEnter 6-2300 
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Pressure Switches 


Two page Bulletin E9 describes 
externally adjustable pressure and 
differential pressure switches for 15 
to 200 psi differential pressure sery- 
ice. Switches can withstand system 
pressures up to 5000 psi. Gives con- 
struction and operation data of 
“Deltadyne” units. Actuation mech- 
anism is illustrated with photos and 
drawings. Gives information on op- 
tional accessories, pressure and tem- 
perature ranges, and fluid service. 
Pall Corp., 30 Sea Cliff Ave., Glen 
Cove, JS # 


Oil Bath Air Cleaner 


Fight page Bulletin 160-C de- 
scribes low resistance “Model C Type 
P Cycoil” unit with pneumatic oil 
lift. Cleans intake air to engines. 
compressors, and blowers. Drawings 
illustrate component parts, construc- 
tion, and dimensions. Graphs chart 
capacity and resistance curves. In- 
formation given on _ installation. 
maintenance, oil recommendations. 
filter cell sery ice. model size selec . 
tion, efficiencies, and dust holding ca- 
pacities of air cleaner. {merican 
fir Filter Co.. Ine.. Dept. PD, 215 
Central Ave., Louisville 8 Ky. 


Dial Thermometers 


Twenty page Catalog 155 describes 
bi-metal dial thermometers. Every 
type of connection is available. One 
connection allows unit to be mounted 
in any position. Selection of features 
desired include removable ring. 
“Maxivision” dial, adjustable pointer. 
hermetically sealed with external ad- 
justment. Every thermometer avail- 
able shown individually with cen- 
struction features, sizes, stem lengths. 
dimensions. weights, and _ general 
specifications. Vanning, Max- 
well & Moore, Inc., Stratford, Conn. 


Heating, Piping & Air Conditioning, May 196] 





RECENT TRADE LITERATURE 


Continued 





Power Tools and Accessories 


Sixty-eight page catalog describes 
power tools used in construction and 
maintenance. Includes over 200 il- 
lustrations, information on product 
features and applications, and com- 
plete specifications. Skil Corp.. 
5033 Elston Ave. Chicago 30. 


Axial Flow Fans 


Sixteen page Bulletin AFF-61 de 
scribes fans with direct-connected 
motors and V-belt drives. Gives con- 
struction data, optional equipment. 
specifications, and tables of capaci- 
ties and dimensions. L. J. Wing 
Co.. 2300 N. Stiles St., Linden, N.J. 


Carbon Steel Hinged Closures 


Six page Brochure TT-1034 de- 
scribes units for blanking off pipe- 
line ends and tank or vessel openings. 
Sizes from 2 through 42 in. for ASA 
150. 300. and 600 psi service, with 
larger sizes and other pressure classes 
available. Counter-balanced, spring- 
loaded types for vertical applications 
in sizes 8 through 42 in. for ASA 
150 psi service, and 8 through 30 in. 
for 300 and 600 psi service. Charts 
vive dimensional specifications. Illus- 
trated with photos and line drawings. 

Tube Turns Div.. Chemetron 


Corp.. Louisville, Ky. 


Hot Water Storage Tank Heaters 


Sixteen page Catalog 602 describes 
complete line of tanks including steel, 
cement lined, copper lined, solid cop- 
per-silicon, and firm’s special lining 
models. Also describes heating ele- 
ments for these tanks. Application 
data, piping diagrams, engineering 
data, and complete heating capacity 
charts’ given. Catalog tabbed for easy 
reference. Old Dominion Tron & 
Steel Corp.. Belle Isle, Richmond 3, 
Va. 
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PIPE COVERING 


Uni-Crest expanded polystyrene pipe covering 
is an excellent low temperature insulating 
material, and is inexpensive to install and 
maintain. 


Its low thermal conductivity (K factor) 
plus its high resistance to water and water 
a some of its prime qualities. It 
will not rot, mildew, or support fungus growth. 


Extremely lightweight, with a smooth, tough 
white surface, Uni-Crest is non-dusting, non- 
flaking, and easily cut and handled on the job. 


Uni-Crest and self-extinguishing Uni-Crest 
are available in a wide variety of sizes and 
shapes. Both types are also available with or 
without a paper and foil laminate jacket. 


For the address of the office nearest you, 
plus additional information and an actual 
sample, please write to the address below. 


a new, economical, low temperature insulation 


DIVISION UNITED CORK COMPANIES 


UNIeCREST = Con 


UNITED s 


EXPANDED § 


C 1 Central Avenue, Kearny, New Jersey 


BRANCH OFFICES OR APPROVED DISTRIBUTORS IN ALL KEY CITIES 
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VAIL A: ROO LS EEE 


os Who 


The first edition of ‘““Who’s Who in Certified 
Performance Ratings” is now available to 
users and specifiers of air moving equip- 
ment. This new publication of the Air Mov- 
ing and Conditioning Association meets the 


recognized need for an official directory of 


manufacturers and products licensed by 
AMCA to use the Certified Ratings Seal. 


n Certifre 


The 54-page directory contains essential 
product identification data on all air moving 
devices which have been tested and rated for 
performance in accordance with the rigid 
requirements of the AMCA , 

Certified Ratings Program. -A 
Revised issues will be pub- M 

lished periodically. 


Copies of Bulletin 261A, “Who's Who 
in Certified Performance Ratings” are 
available from: Air Moving and Con- 
ditioning Association, Inc., 2159 Guard- 
ian Building, Detroit 26, Michigan. 
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Air Conditioning Equipment 


Six page Form LL-482 describes 
air cooled and water cooled air con- 
ditioning equipment. Gives specifi- 
cations of all units rated from 40,000 
to 420,000 Btu per hr. Application 
data included. — Chrysler Corp., 
Airtemp Div., 1600 Webster St., 
Dayton 4, O. 


Canned Pumps 


Two page Bulletin 1030-3 de- 
scribes units with pumped fluid pres- 
sure limit of 150 psi and temperature 
limits of 180 or 400 F, depending 
on type of insulation. Operates on 
three phase, 220/400 v. Unit has only 
one moving part, a combined rotor 
and impeller assembly. Gives general 
specifications and a_ performance 
curve. Illustrated with a cut-a-way 
photo. Fostoria Corp., Chempump 
Div., Huntingdon Valley, Pa. 


Air Conditioning Controls 


Eight page Bulletin GEA-7316 de- 
scribes definite purpose contactors 
and starters for air conditioning and 
refrigeration. Units available in 30, 
10, 50, and 60 amp models. Also 
describes overload relays, custom 
control panels, and a step starting 
accessory. Outline drawings and di- 
mensions shown for both open and 
enclosed starters and _ contactors. 
Gives load data, coil data, outline 
numbers, wiring diagrams, and 
weights of devices. Selection guide 
lists nomenclature and current rat- 
ings. General Electric Co., Sche- 
nectady 5, N.Y. 


Bronze Gate Valve 


One page Bulletin 103 describes 
full opening unit tested for 125 psi 
WWP and available in sizes 34, 14, 
3, 1, 1144, 114, and 2 in. Unit has 
“OQ” ring packing. American 
Valve Manufacturing Co., 22 Bay- 
view Ave., Manhasset, L.1., N.Y. 
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“I see a year-round air conditioning 
system that practically runs itself!” 


"xy 
YORKAIRE““1) 
3-Pipe Hi-I Induction System 
Heats and Cools Without Changeover 
—Simplified system provides personalized comfort economically 


ELIMINATES MANY COSTLY COMPONENTS 


HOT AND COLD WATER AT EACH UNIT— York- 
Initial cost of York’s 3-Pipe System is competitive 


designed, non-mixing, 3-way control valve selects 


either hot or cold water and modulates the flow to 
the coils to provide the desired room temperature at 
any time of day, all through the year. 


HIGHER LEVEL OF COMFORT — Having both hot and 
cold source at each unit means instant response and 
allows wider temperature variation from room to 
room. This provides greatest personalized comfort 
and satisfies each occupant’s exact wishes. 


SOR See ee anmam 
(Ret eS ee, er 


Oe nae mentees 
Oe Oe ew 8 ew eH 
Seen ees ea 


=f 
pe 


with regular 2-pipe systems. Eliminating duplicate 
zoning equipment, costly controls and excess primary 
air offsets cost of third pipe, saves space. 


LOWER OPERATING COSTS—Each unit functions 
as a separate zone receiving just the right amount of 
either warm or cold water to maintain desired space 
conditions. If neither heating or cooling is needed, 
there’s no flow. No wasted energy! 


Another VORK Trail Biazer Concept Proved in Action at 
Statler-Hilton Hotel, Boston, Mass. 
duction System delivers instant personalized comfort to 
1,300 guest rooms. Compact, modern induction units re- 
placed radiators, provide heating and cooling in same place. 


CORPORATION 
Subsidiary of Borg-Warner Corp. # 
Rh YORK. PENNSYLVANIA 


York 3-Pipe Hi-I In- 


; ; at ; J 2305 GRANTLEY ROAD, YORK, PENNSYLVANIA 


Air Conditioning, Heating, Refrigeration and iIce-Making Equipment «+ Products for Home, Commercial and Industrial Applications 
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ANOTHER 
IN 
1960 


The LaSalle Hotel, Chicago... 











Saves $486 per day 


with Binks cooling towers! 


‘‘Without our Binks cooling 
towers our water bill would run 
$500 a day. As it is we pay only 
$13.20 per day for 86,000 gallons 
of makeup water...a savings 
of $486.80,’’ reports Mr. J. E. 
Petermann, chief engineer of the 
LaSalle Hotel. 

This 1000-room hotel now has 
two Binks 2-K cooling towers, 
one 2-fan unit installed in 1960 
and a separate 1-fan tower which 
has been operating since 1955. 

The new 2-K tower replaced a 
smaller Binks unit which had 
been in use for 23 years and was 
still operating perfectly when dis- 
mantled to make room for the 
new tower. 


A COMPLETE LINE OF NATURAL DRAFT AND MECHANICAL 
DRAFT COOLING TOWERS AND INDUSTRIAL SPRAY NOZZLES 


EVERYTHING OR 


iain Binks Manufacturing Company 


Two factors influenced the 
choice of another Binks tower 
... outstanding performance of 
the first two units and lower first 
cost of the new tower. Because 
Binks equipment is of modular 
design it is highly flexible. Ex- 
pensive custom work or modifi- 
cations were not necessary. 


Free Specification Data 

In 9 cases out of 10 a standard 
Binks cooling tower 

will meet your require- wre 
ments exactly at a 
substantial saving. 

Write for mechanical 

and performance 
specifications. 


3144-A Carroll Ave., Chicago 12, Il. 


REPRESENTATIVES IN PRINCIPAL U.S.& CANADIAN CITIES *« SEE YOUR CLASSIFIED eP DIRECTORY 
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Solenoid Valves 


Four page Bulletin SL-1 gives se- 
lection data for solenoid valves. In- 
formation on size, pressure, tempera- 
ture. coil type, special features and 
assemblies is included. Shows Cv 
flow factors used for sizing of valves. 

J. D. Gould Co., 4707 Massachu- 
setts Ave., Indianapolis 18, Ind. 


Pressure Clamps, Hose Fittings 


Twenty-four page catalog, Form 
B-5, describes line of industrial pres- 
sure clamps, hose fittings, and acces- 
sories. Includes illustrations, specifi- 
cations, shipping weights, and clamp 
test results. Lists products with Brit- 
ish Standard Pipe Threads as well 
as American National Taper Pipe 
Threads. Band-It Co., 4779 Dah- 
lia St., Denver 16, Colo. 


Underground Piping Insulation 


Bulletin describes insulation made 
of a combination of high softening 
point petroleum-asphalt blended with 
inorganic glass-like beads of volcani« 
rock. Also describes pipe primer used 
with insulation. — /nsul-Fil Co., Ine.. 
250 Pettit Ave., Bellmore, LA. NL. 


Strip Heaters 


Twelve page Catalog C-300) de- 
scribes electric units for heating ov- 
ens, process welding. outdoor control 
equipment, forced warm air heating. 
radiant heating, and baseboard heat- 
ing. Gives high and low temperature 
ratings, wattages, voltages, and di- 
mensions. Series of tables give aver- 
age specific heats and other physical 
characteristics of various common 
solids, liquids, gases, and vapors. Il- 
lustrated with photos, drawings, di- 
agrams, and graphs. The Bryant 
Electric Co.. P.O. Box D, Barnum 


Station, Bridgeport 2, Conn. 
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@ CERTIFIED RATINGS 
@ ALUMINUM HOUSED 
@ ATTRACTIVE DESIGN 
@ WEATHERPROOF 

@ QUIET OPERATION 


ALADDIN Type “S” Roof Ventilators feature an attrac- 
tive Spun Aluminum Housing of low contour. 
Designed especially for those installations which 
require a small powered exhaust unit. The Type 
“S” Roof Ventilator is ideally suited for schools, 
hospitals and similar type buildings. 

‘Seldom requiring maintenance, these units are 
furnished with unusually quiet, fan cooled 
motors with outstanding lubricating systems, 
assuring long, continuous service under severe 
conditions of dust and dirt. 


Write for complete data 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 
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Swiss Chancery Building, Washington, D.C. 


JO-BLAST 


POWER GAS BURNERS 
SELECTED FOR SWISS CHANCERY 





A pair of No. 5N-4 Lo-BLAST Burners 
supply 2,000,000 BTU/hr. each 


Lo-BLAST Power Gas Burners were selected for 
this installation because they eliminate the fuel waste 
caused by uncontrolled draft! 


The Lo-BLAST Burner uses an extremely quiet, 
low speed blower to provide perfectly controlled 
primary and secondary air. Operation is always in- 
dependent of natural draft conditions—when the 
burner shuts off, the flow of air stops, permitting 
the heating plant to retain much of its heat. Com- 
bustion is completed in an incandescent firebox, 
with radiant heat applied to the crown sheet as 
well as side walls. 

Lo-BLAST eliminates the need for high chimneys 
—“‘inshot” design cuts maintenance—complete fac- 
tory assembly reduces installation costs. Each unit 
is factory tested on gas before shipment. 


Lo-BLAST and Economite Power Gas Burners are available 
in capacities from 75,000 to 20,000,000 BTU/hr. Write 
for literature. 


MID-CONMMNENT 


METAL PRODUCTS CO. 


1960 N. CLYBOURN AVE., CHICAGO 14, ILLINOIS 
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COOLING WATER 
CORROSION 
MUST BE STOPPED! 


Unchecked scale deposit and corrosion in your air condi- 
tioning system can cut its life by years . . . increase main- 


tenance and replacement problems several-fold. 


Bird-Archer Series 5900 chromate formulations stop se- 
vere scaling and corrosion easily, effectively and econom- 
ically, adjust pH to safe, neutral ranges. In small systems, 
treatments are added to the circulating water directly 
from the shipping container through a specially designed 
Micro-Feeder, eliminating the necessity for manual, daily 
chemical feeding. For larger units special chemical feed 


equipment is available. 


Write for Bulletin 117 and the name of the Bird-Archer 


Service Engineer nearest you. 


BiRD-ARCHER 
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Process Thermostats 


Two page Bulletin 3560 describes 
unit sealed for protection against 
moisture, corrosion, fumes. and dust. 
Gives ratings, ranges, tolerances, and 
differentials. Illustrated with photos 
and line drawings. Stevens Man- 
ufacturing Co., Inc., P.O. Bax 1007, 
Vansfield, O. 


Right-Angle Worm Gear Motors 


Six page Brochure F-1971 de- 
scribes units in single reduction type 
“GW” and the double reduction type 
“GWB.” Speeds of 3.25 to 230 rpm 
(positive speed reduction provides 
standard AGMA output speeds) and 
gear ratios up to 87:1 shown for type 
“GW,” and ratios up to 354:1 for 
type “GBW.” Units rated at 1/3, 
14, 34, 1, 144, and 2 hp. Brochure 
gives ratings and dimensional data 
and shows a number of specialized 
models, including totally enclosed, ex- 
plosion proof, flange mounted, single 
phase, and variable speed. Optional 
mounting and assembly positions also 
illustrated. U.S. Electrical Motors 
Inc.. P.O. Box 2058 Terminal Annex. 


Los Ingeles 5 1. 


Metallic Sealing Compound 


One page bulletin describes copper. 
bronze, and lead sealing compound 
for sealing leaks in hot water tanks 
and heating plants, and for sealing 
pipe connections. Reardon Prod- 
ucts, 305 Cass St., Peoria, Ill. 


Clamp Assemblies 


Twelve page Catalog JF-61 de- 
scribes clamp assemblies and fixture 
components. Over 1000 items fea- 


tured. Illustrated with line drawings 


WATER TREATING CONSULTANTS 


The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. / New York « Chicago and charts. Accurate Bushing Co.. 


| 440 North Ave., Garwood, N.J. 
The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco e Offices in Canada and Mexico | 
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EXTRUDED ALUMINUM 
REGISTERS... GRILLES 


FOR SHEER ARCHITECTURAL BEAUTY AND EFFICIENCY 


Whether you use one foot of DECORAIRE or a thousand foot run or more, you can 
be sure that these extruded aluminum grilles or registers will give maximum per- 
formance to assure complete users satisfaction. 

DECORAIRE incorporates desirable practical features ... APPEARANCE .. . PER- 
FORMANCE .. . VERSATILITY to meet the exacting requirements of architects, 
engineers and contractors. 


ALSO A COMPLETE LINE OF REGISTERS—-GRILLES 


ae 


REGISTERS : SIGHT TIGHT GRILLES GRILLES 
To meet every requirement of the architect and designer, there is also available AGITAIR 


Iles i f sizes and styles. 
Registers and Grilles in a wide range of si y Ask for catalog R-G-100. 


AIR DEVICES INC., 185 MADISON AVE., NEW YORK 16, N. Y. 


BETTER PRODUCTS FOR AIR DISTRIBUTION e AIR CLEANING e AIR EXHAUST 





You can depend 
on Wiedeke quality 





FINGER-TIP COMMUNICATION 


the DUO-COM 100 
Guard holds Flare Roll Back — WALKIE-TALKIE 


desirable for rolling Tubes closely 
spaced in thin Tube Sheets, Osborne’s DUO-COM 100 pocket size 
walkie-talkie . . . a completely self 
contained transmitter and _ receiver 
that weighs only 20 ounces. No license 











or permits required . . . may be oper- 

ated by anyone regardless of age or 

citizenship with dependable commu- 

: nication ranges up to 5 miles. Oper- 

Package ates for pennies and is priced at only 
a $99.50 each or the DUO-COM 100S 
Boiler with an efficient squelch control at 


$119.50 each. 


d Stati Fire Tub The perfect companion .. . the 
tele Pp gd : r OSBORNE 300 “Class D” base 
vig Mkts the ths ge Aetraqe station at $149.50 


and flared in one operation 
-— oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee oe oe oe 


with this Modern Parallel 
Rolling Tube Expender. See yen Relies OSBORNE ELECTRONICS CORP. Dept. A6 
or Write us for 13105 S. Crenshaw Blvd. @ Hawthorne, Calif. 


Bulletin 3400. Please rush me com- [] DUO-COM Duo. com OSBORNE 
plete details on your 100 100S 


EKE .. oe 
THE GUSTAV COMPANY ADDRESS 
P ! 


i a oe ae 1 CITY. ZONE ___ STATE 
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these ENTERPRISE features 


—are YOURS for 


BIGGER 
BURNER 
SALES 


—AND HIGH CUSTOMER 


SATISFACTION! 


V-BELT DRIVE — 
EXCLUSIVELY 


ENTERPRISE pioneered 
V-Belt drive for Hori- 
zontal Rotary Oil Burn- 
ers. For 15 years they 
have been used exclu- 
sively, for greater effi- 
ciency, flexibility and 
economy ! 


*“*MEASURED-RATE”’ 
METERING PUMP 


Provides for exact deliv- 
ery of the proper quan- 
tity of oil to the burner 
— regardless of changes 
in temperature and vis- 
cosity. Another ENTER- 
PRISE first! 





be Ll 


haQanqivns 


4 


VU Ciyyaala 
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LEAK-PROOF 
HINGE DESIGN 


New burner hinge does 
away with troublesome, 
leaky packing glands. 
“O” rings provide for 
positive, long-life seal- 
ing at this critical point! 


VENTURI -TYPE 
IGNITER 


Preferred for automatic 
starting, the ENTERPRISE 
igniter produces a clean, 
torch-like flame that 
eliminates carbonizing, 
provides failure-proof 
ignition. 
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Torque Measuring Instruments 


Twelve page bulletin, “Torque and 
Efficiency Measurements,” illustrates 
how to measure torque character- 
istics and speed of motors, gear 
trains, servo mechanisms, and poten- 
tiometers. Covers torque ranges from 
1, gm-cm to 200 lb-in. Includes for- 
mulas for computing power and ef- 
ficiency and methods of using stro- 
boscopes and tachometers for analyz- 
ing rotating motion. Power In- 
struments, Inc., 7352 N. Lawndale 


{ve.. Skokie. Ill. 


Temperature Probes 


Forty-four page Catalog 61 de- 
scribes temperature probes and ac- 
cessories, and explains instrumenta- 
tion theory. Units used to measure 
temperature, velocity, and flow direc- 
tion of flowing fluids, gases, and liq- 
uids at any desired point. Illustrated 
with charts, drawings, and tables. 
United Sensor & Control Co., P.O. 
Box 127, Glastonbury, Conn. 


Electrical Testing Instrument 


Four page Catalog A658 describes 
snap-around unit for measuring am- 
perage, voltage, and ohms. Pocket 
size “Amprobe” has five current 
ranges, three voltage ranges, and one 


ohmmeter range. Accuracy is within 


“ANGLE-VANE"” 

AIR NOZZLE 

Provides full flame pat- 
tern control and efficiency 
regardless of firebox size 
and shape! 


+3 percent of full scale. Gives rat- 
ings, dimensions, and lists accessory 
equipment. Illustrated with photos 
and line drawings. Pyramid In- 


deli ‘ 
Entenrnist sales, PFO strument Corp., Lynbrook, L.1., Sg 


that Find © 


ENTERPRISE ENGINE & MACHINERY CO. | Thermometers and Hydrometers 


rcia “ 
write rodoy f 
Twenty-four page Catalog 19-C 


The Choice of Heating Experts lists units for measuring temperature 


ENTERPRISE 


DEPENDABLE BURNERS 


Adel Division, General Metals Corporation * 1444 Washington Ave., Huntington 1, W. Va. 


and specific gravity. Ranges listed in 
tabular form. Illustrated with photos 
and drawings. H-B Instrument 
Co., American and Bristol Sts., Phil- 
adelphia 40. 
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Announcing 


4 NEW 
MODELS 


FULLY AUTOMATIC GAS-OPERATED 


COMPACT VERTICAL TYPE 
COMMERCIAL-INDUS TRIAL 


WATER HEATERS & BOILERS 


A Ewing Heater-Boiler ELIMINATES EXPENSIVE, SPACE-CONSUMING STOR- 
AGE TANKS. THE VERTICAL DESIGN ALSO SAVES VALUABLE FLOOR 
SPACE. Choice of 4 sizes for a multitude of uses. 


APARTMENT BUILDINGS, ATHLETIC PLANTS, BAKERIES, CHURCHES, 
BATH HOUSES, BARBER AND BEAUTY SHOPS, CLINICS, COUNTRY 
CLUBS, BAPTISTRIES, QUICK CAR LAUNDRIES, HOSPITALS, HOTELS, 
MOTELS, FOOD ESTABLISHMENTS, OFFICE BUILDINGS, SUPER MAR- 
KETS, LAUNDRIES OF ALL TYPES, CLEANING PLANTS, SERVICE STA- 
TIONS, INDUSTRIAL PLANTS AND MACHINE SHOPS, POULTRY 
PROCESSING PLANTS, ENGRAVING AND PLATING PLANTS, SWIM- 


Perfect for: 


American Gas Association requirements, 


and inspected in accordance with the 
ASME Heater and Pressure Vessel Code. 
superbly engineered. 


and economical operation. 
Ewing owner what HE thinks 


SEND FOR SPECIFICATIONS, PRICES 


Complete data sheet, specifications 
and prices upon request. Recovery 
capacities 268 to 1984 gallons per 
hour at 100 degrees temp. rise. 





All four models are built to specifications, meeting 


approved by its testing laboratories. Also tested 


MING POOLS AND MANY OTHER USES. 


Burner assembly complete and factory installed— 
Gas Pressure Regulator—AGA and ASME Temper- 
ature & Pressure Relief Valve—Temperature & 
Pressure Gauge—Gas Valve—Aquastat—Draft Di- 
verter—Dielectric Unions—Magnesium Rods—aAll 
Controls Self-generating. 


and are 


rules of 
Each unit 


Thousands in operation from Coast to Coast. Backed by quality construction and 
experience dating back to 1924. The Ewing name is your guarantee of satisfactory 


Ewing models are quick and easy to install. Ask a 
of his Ewing heater-boiler. 


MANUFACTURING CO. 


2545 NW 10 P. O. BOX 875 


OKLAHOMA em | OKLA 





32 different copper and steel heater elements to choose from in 


the complete <! 


) 
iTTil 
eeeres 


Choose the finned tube radiation that best meets your require- 
ments—from the complete Sarcofin line. Choice of 32 different 
heating elements. Eight types of enclosures: flat-top, expanded 
metal, sloping top, modified flat top, sill-type and three baseboard 
cover types. 

And for old or new homes, remember the variety, flexibility, 
and easy installation of Sarco-Pak baseboard radiation. 

All ratings are approved under the I-B-R code. For your extra 
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convenience, standard length “packages” are now available. 
Superb appearance matches high Sarco quality. 

You always get the advantage of single-source responsibility, 
when you specify Sarco-Sarcotherm for all your finned-tube 
radiation, heating specialties, pumps, regulators, and weather- 
compensated control systems. Write for your copies of latest 
bulletins on Finned-Tube Commercial Radiation and Baseboard 
Radiation. 2363 








RECENT TRADE LITERATURE 


Continued 





Curtain Walls 


Twenty-four page 1961 catalog de- 
scribes single system that integrates 
exterior walls, air handling units. 
and (when desired) under-sill stor- 
age cabinets. Gives fundamental prin- 
ciples of application. Data on window 
types and arrangements, panel ma- 
terials, and construction is included. 
Air handling units electrically oper- 
ated. Cooling capacities range from 
7000 to 16,000 Btu per hr. Operating 
ag heat pumps, units will supply heat- 
ing where design conditions are not 
extreme. System has individual con- 
trol. Catalog illustrated with photos 
Vichael Flynn 
Manufacturing Co., 700 E. Godfrey 
Ave., Philadelphia 24. 


and diagrams. 


Multi-Point Controller 


Fight page bulletin, 52, describes 


“Thermo Electronic” multi-point con- 
troller for automatic two position 
control of up to 10 industrial proe- 
esses; three position control of five 
processes; constant control of a sin- 
gle process; manual balance indica- 
tion of exact process conditions at 
each point controlled; and monitor- 
ing facilities for controlled points; or 
others. Information given on various 
applications of the bridge or poten- 
tiometer circuits. Includes specifica- 
tions and photos of unit. Thermo 


Electric Co., Inc., Saddle Brook, N.J. 


High Frequency Electric Tools 


Thirty-two page Bulletin 62 de- 
scribes tools such as impact wrenches, 
drills, and other products. Presents an 
analysis of high frequency tools with 
a capsulized report on the advantages 
of using 180, 360, or 400 cycle tools 
for specific job applications. Thor 
Power Tool Co., 175 N. State St.. 


{urora, Ill. 


Silver Brazing Alloys 


Form ADC 


847C discusses brazing procedures. 


Twenty-four page 


problems, and solutions for silver 
brazing alloys. Lists selection data, 
advantages, and various processes 
involved in brazing operations. Illus- 
trated with photos, drawings, tables. 
and charts. fir Reduction Co.. 
Inc.. Air Reduction Sales Co., 150 Fb. 


12nd St.. New York 17. 


Preventing Water Troubles 


Report discusses the problems in- 
volved with cooling and circulating 
water. Such topics as: how solids. 
dissolved gases, algae, and bacteria 
cause trouble; and trouble in hot 
water and chilled water systems, 
diesel and gas engines, compressors, 
cooling towers, and evaporator con- 
densers are discussed. Associated 
Laboratories, Inc., 26845 Southfield 


Rd., Lathrup Village, Mich. 











CAPITOL RECORDS BLDG. 
LOS ANGELES, CAL. 


WELTON, BECKET & ASSOCIATES, AR- 


& HEATING CO., MECHANICAL CON- 
TRACTOR 


Pittsburgh 30, Pa. 





CHITECTS-ENGINEERS, STATE PLUMBING 


Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUIDED, SHOCK 
PROOF, NOISELESS, ELIMINATES WATER HAMMER. FULL RADIAL 
FLOW. FACTORY MUTUAL LABORATORIES APPROVED. 


SIZES 1” THROUGH 24” 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL ALLOYS FOR 


ALL FLUIDS AND GASES. 


CERTIFIED MINIMUM PRES- 
SURE DROP CURVE AVAIL- 
ABLE 


Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Plant—1620 Pennsylvania Ave. 
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LOOK BETTER... 
LAST LONGER! 


DIAMOND FABRICATED GRILLES 


meet the current demand for a very strong bar-type 
grille which provides more than the usual percentage of 
open area and is suitable, in general appearance, for use 
with practically any modern style of interior design. 
Specified by leading engineers and architects for Schools, 
Colleges, Hospitals, Ocean Liners, Sports Arenas, etc. 
Custom Built (no standard sizes) in any specified rectang- 
ular size or shape — All Steel or All Aluminum — for 
either direct or deflected air flow. Write for Bulletin 43. 































































































DIAMOND ARCHITECTURAL GRILLES 


. are stamped from Steel, Aluminum, 
Bronze or any other commercial metal; 
in a wide variety of artistic designs, in 
any desired thickness up to one-quarter 
inch, with correspondingly LARGE unit 
openings. Widely used, for nearly half 
a century, in America’s finest buildings, 
they have proved practically indestruct- 
ible — standing up for years against 
any probable amount of rough usage. 
Bulletin 41 illustrates and describes a 
number of popular designs and applica- 
tions. Catalog 36 (100 pages) contains 
actual-size illustrations of ALL Diamond Patel 
Grille designs, together with complete MIIRI 
working data. Write for either or both nemo 


— no charge or obligation. ine 


DIAMOND MANUFACTURING CO. 
BOR Be wim ces anet PENNA, 
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ALL ALUMINUM 
VENTILATORS 


THE ONLY VENTILATOR 
WITH A 5 YEAR WARRANTY 


FOR LOWER 
OVERALL COSTS 


Service calls quickly eat-up any price advantage of so- 
called bargain ventilators. Save time, trouble and 
money! Cook Ventilators are engineered to perform 
as specified without pampering. 

Other cost cutting advantages reduce overall costs 
even more: 


LESS ROOF LOAD 


All Aluminum construction reduces weight—re- 
quires less supporting roof structure. 


LESS INSTALLATION TIME 
Designed for quick, easy installation. Pipe conduit 
simplifies wiring. Prefabricated curb is available 
to cut installation costs even further. 


LESS MAINTENANCE 
Aluminum construction eliminates need for paint. 
Removal of four cap nuts permits shell to be re- 
moved for inspection of moving parts. Sealed 
bearings and motors reduce lubrication need. 


These features reduce costs at both the construction 
and operating level. 


Install Cook Ventilators and forget them! 
For complete specifications and description of 


the Cook line, See Sweet’s Architectural or mail 
the coupon. 


ey) | => 


MODEL W 


MODEL CD MODEL CB MODEL FD 


Nome & Title 
Compaony___ 
Address___ 


City__ 





ce ALUMINUM 
VENTILATORS 


THE LOREN COOK COMPANY 
BEREA, OHIO MEMBER AMCA 





WE HEAR THAT... 





DEUTSCHE CONTROLS G mb IH is the name of 
the new German sales and service headquarters foi 


CONTROLS CO. OF AMERICA. 


The NATIONAL SUPPLY DIV. OF ARMCO 
STEEL CORP. has’ moved its Chicago office to the 
Kemper Building, 20 N. Wacker Dr. , 


AEOR-TEST EQUIPMENT CO., INC. has acquired 
the assets of the Gascool Div. of VECTOR EN. 
GINERING CONTRACTORS, INC. 


A group of employees of the BAYLEY BLOWER 
CO. has purchased all of the firm’s common stock from 


the GREEN FUEL ECONOMIZER CO. 


CRANE CO. has formed a new valve servicing and 
repair division with plants and offices throughout the 
country to expedite the overhauling and reconditioning 


of industrial valves and specialty piping machinery. 


MORE 
AIR 
MOVED 
MORE 
QUIETLY 


AT LOWER 





TIP SPEEDS 
USING LESS 
ORSEPOW ER eners, external wiring conduit—units 





BURNS & McDONNELL ENGINEEERING CO. 
has admitted five of its former staff members to part- 
nership in the firm. The new partners are: Leo L. Cun- 
ningham; Jasper W. Meals; Alwin H. Rector; William 


W. Rumans; and Edwin J. Ruyan. 


WILLIAM O. HUEBNER will set up a consulting 
office and will offer his services as consultant, writer. 
and editor in the air distribution field. He was for- 
merly with ANEMOSTAT CORP. as editor of the 
company publication, Aspiration. He holds a degree 
in mechanical engineering from Technical University, 


Berlin, Germany. 


OWENS-CORNING FIBERGLAS CORP. has devel- 
oped an estimating system for determining the proper 
thickness of insulation to use in a given application. 
Called “Dividend Engineering,” the system uses 
thermo-economic data amassed from over 20 years of 


performance figures. 


COPELAND REFRIGERATION CORP. has ap- 
pointed Joseph D. Loveley coordinator of manufactur- 


ing and engineering. 


A new centrifugal wheel design—‘“the 
overlapped orifice” eliminates inlet 
losses and increases efficiency—wheel 
doesn’t merely butt to the orifice ring 
but overlaps the orifice inlet. 

It adds up to more air moved ultra 
quietly, at lower speeds and less horse- 
power, and substantial savings on both 
initial and long term costs because of 
the smaller sizes required. 

And check these other features... 
Spun aluminum housing, all aluminum, 
non-sparking, non-overloading wheel, 
ball bearing throughout, available in 
both direct and belt drive models, non- 
restrictive discharge design, full float- 
ing drive with rubber vibration damp- 


designed for long, trouble free, service 
life. 





Power Line a 





Division of Chelsea Products, Inc., Plainfield, New Jersey 


There’s a Power Line Fan for every VENTILATING PROBLEM! 
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For a better balanced 
Perimeter Heating and 
Cooling System - install 








YOUNG Floor Line 
Adjustable Cover 
Regulators in 
Branch Ducts 


Adjustable Brass , age ony 
Cover screws i ome ; ow . ’ 
down flush with +, 

floor after form 


is removed. 





Regulator, installed }.} 
in a branch duct, 
gives accurate con- 
trol of the volume of 
air to the register. 


This is the sure way of controlling the required vol- 
ume of air for individual rooms. 


Only 2-3/8" in diameter, the adjustable cover plate 
fits flush with the floor. Model No. 330 is for in- 
stallations with up to 2” of concrete above the duct. 
Other models are available for up to 12” of con- 
crete above the duct. 


Write for complete catalog or consult Sweet's Archi- 
tectural File or the Engineer's Product File. Bs 


Younc Recutator Company 


20910 Miles Parkway, Cleveland 28, Ohio 
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FREE BOOKLET 


TELLS WHY 
TRANSITE” PIPE 
DELIVERS 
INDUSTRIAL 
WATER AT 

LOW COST 


Send for your copy today! 
- 


a pt 


0% JoHNS-MANVILLE 


Box 14, HP-5, New York 16, N. Y. 


In Canada: Port Credit, Ontario 


Please send me, without obligation, your new booklet 
on Transite Industrial Water Pipe. 


NAME 





ADDRESS_ 





CITY. 











ELECTRIC 
HOT WATER HEAT 


[2,500,000 B.1.U. 


SEE OUR 
CATALOG IN 
WEET'S- 


PRECISION 


ELECTRIC HOT WATER HEATING BOILER 
COMPLETE UNIT READY FOR INSTALLATION 


with circulation hot water system and water 
chiller for year-round air conditioning. 


CONVERSION EASILY ACCOMPLISHED 


where other type fuels now used. Suited for 
home, churches, motels, apartments, hotels, 
hospitals, commercial buildings, swimming pools, 
snow melting and domestic hot water for large 
users. Temperature range — 60 to 250 degrees. 
Equipped with Sequence and Proportional Con- 
trols when desired. 


© Every unit tested and inspected 40,948 to 2,500,000 B.T.U. 
Output. 


© All Boilers meet the requirements of the ASME Boiler 
and Pressure Vessel Code. Nati. Board approved. 


No chimney! No odors! No flame! No ducts! No noise! 


Write for complete 
specifications and prices 


CISION parts 


corporation 
\ 400-HPA NORTH FIRST STREET 
NASHVILLE 7, TENNESSEE 


WE HEAR THAT 


Continued 





HIMELBLAU ASSOCIATES, INC. have moved 
into a larger warehouse and offices for expediting 
shipments of air filters. Their new office is at 18 S. 


Throop St., Chicago. 


BALTIMORE AIRCOIL CO., INC. has begun con- 
struction on a 40,000 sq ft addition to its plant in 
Baltimore. Another addition of 20,000 sq ft will be 


completed this summer. 


SECO ELECTRONICS, INC. has been purchased 
by DI-ACRO CORP. and will be operated as a wholly- 


owned subsidiary. 


BENJAMIN FOSTER CO. will build an 11,000 sq 
ft plant in Houston. The plant is scheduled for com- 
pletion by June 1, 1961. 


YVODINE MANUFACTURING CO. will build a 
30,000 sq ft production plant in McHenry, Ill. Some 
170,000 sq ft of area has been graded to allow for 


future expansion. 


FLEXONICS CORP. has been dissolved with all of 
its assets going to its sole shareholder, CALUMET & 
HECLA. INC. The firm’s operations will be carried 
on under the name of FLEXONICS, and will be a di- 


vision of Calumet & Hecla. 


A new 120,000 sq ft addition to THE TRANE CO. 
plant in Clarksville, Tenn.. has been completed at a 
cost of $909,000. The addition nearly doubles the size 


of the original plant. 


The RUBEROID CO. has entered into the glass fiber 
industrial insulation market through an agreement 
with PITTSBURGH PLATE GLASS CO. Ruberoid 
will market several types of fiber glass insulation pro- 
duced by Pittsburgh, including pipe covering, duct in- 


sulation. and duct liner. 


WHITE-RODGERS CO. has purchased the assets 
of the SIGNET CONTROLS DIV., IRON FIREMAN 
MANUFACTURING CO. Signet’s operations will be 
moved and integrated into White-Rodgers new plant 


in St. Louis. 
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Air Cooled 
Split Systems 
offer 
Greater Flexibility 


Series 7200 
Blower Coil! Unit 
Low Side 


BLOWER-COIL ASSEMBLY UNITS, Series 7200, 
suited for horizontal air flow. May be installed in the 
space to be air conditioned or remote with duct work. 
Also available are vertical models for floorstanding 


applic ation. 


AIR-COOLED CONDENSING = 
UNITS, Series 8300, designed for gee 
outside location, are horizontal- elite $ 
ly proportioned to produce a F 
low-silhouette for ideal on-the- 
roof installation. 

When the Series 8300 is used 
with its companion Series 7200, Series 8300 
system capacities range from Condensing Units 
31,000 BTU/hr to 208,000 mary 
BTU /hr (based on a condenser 
ambient of 95 degrees). 


USAIRCO § Split Systems, available in 6 sizes, open a 
tremendous new profit opportunity in shopping cen- 
ter, factory, bowling lane, variety, chain, restaurant, 
amusement and many other commercial and indus- 
trial applications. Get the facts today. 


Write for Bulletins 72B and 83B 


United States Air Conditioning Corporation 


DELAWARE, OHIO 
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NOW... 
get 
Relative 
Humidity 
readings 


... directly with this 
portable “Jaylor recorder 


The new Taylor 100) Relative Humidity Re- 
corder offers you five distinct advantages. 


It’s easy to read. Pen records humidity drectly 
on a 24-hour chart. No conversions to make. 


It’s portable. Weighs only twenty-five pounds. 
No water supply connections. 


It’s accurate. Periodic saturation doesn’t affect 
it. No troublesome wicks to change. 


It’s dependable. Same mechanism as time prov- 
en 76) Recorder. 


It’s low cost. Off-the-shelf delivery. 
Write now for Bulletin No. 98410 


Taylor Instrument Companies 


Rochester, New York, and Toronto, Ontario. 


Taylor Lnslrument 


MEAN ACCURACY FIRST 





WE HEAR THAT 


Continued 





D. A. Brown has been elected executive director of 
the AUTOMOTIVE AIR CONDITIONING ASSO- 
CIATION. He will serve for the 1961 calendar year. 


THE RITTLING CORP. is moving its general of- 
fices from its Kentucky St. location in Buffalo, N.Y. to 
expanded facilities adjacent to its plant in Hamburg. 


N.Y. 


Construction has begun on a new plant, office, and 
warehouse for the MOR-FLO HEATER CO. The new 
facility will cover 80,000 sq ft on a 12 acre site. This 


$575,000 plant will be completed by September, 1961. 


SLOCUM & FULLER, New York mechanical and 
electrical consulting engineering firm, has opened a 
branch office in Sydney, New South Wales, Australia. 
The new office is being opened in association with 
RANKINE AND HILL, Australian civil and_struc- 


tural engineering firm. 


HYNES ELECTRIC HEATING CO. has moved to 
new and larger quarters located at 708 Colfax Ave.. 


Kenilworth, N.J. 


The AUSTIN CO., engineering and construction 
firm, has opened two new firms in Australia and 
Argentina. AUSTIN-ANDERSON PTY. LTD. is head- 
quartered in Sydney, New South Wales, Australia. 
1USTIN-GRAZIANI S. A. is headquartered in Bu-nos 


Aires, Argentina. 


CRANE CO. has purchased the assets of M/DH EST 
PIPING CO., INC. The acquired firm will operate as 


a division of Crane. 


New laboratories for research, development. and 
data verification will soon be completed by COBELL 
INDUSTRIES, INC. 


NORMAN PRODUCTS CO. will increase their plant 
capacity by 35,000 sq ft with the completion of a new 
addition. The facility is scheduled to be completed in 


early June. 


THE ORIGINAL SQUARE AND 
RECTANGULAR AIR DIFFUSERS 


® 
| yar” 
ow 


GENUINE PRODUCTS 40 
ao” 


Only AGITAIR square and rectangular diffusers employ 
the jet induction feature due to scientically designed 
diffusing vanes. 

These AGITAIR diffusers with built-in diffusing vanes, 
are designed and positioned to serve as air pumps, com- 
pressing the air into a multiplicity of jets. These jets 
issuing from spaces between adjacent louvers, produce 
>, as a high degree of turbulence which rapidly mixes the 
STURDILY CONSTRUCTED 


e All louvers are firmly welded to diffusing vanes in 
parallel lines. 


primary and room air and assures control of the entire 
cubicle contents of the spaces served 
AGITAIR jet induction type diffusers are custom- 
made with louver arrangements for 1-2-3 or 4 way pro- 
e The louvers cannot be tampered with or altered. portional blows. 
Ask for technical catalog R-108 


AIR DEVICES INC. 


185 MADISON AVENUE, NEW YORK 16, N.Y. 


BETTER PRODUCTS FOR 
AIR DISTRIBUTION « AIR CLEANING « AIR EXHAUST 


e Solid construction eliminates strumming or 


vibration. 


e A metal plate is welded at the corner joints to 
add freater rigidity to the unit. 


MORE THAN 1,000,000 IN USE TO-DAY 
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J EINBAINII ( SHUT CASE 


Leakproof sealing without maintenance in ON-OFF service makes an open 
and shut case for specifying Continental’s TUFLINE non-lubricated plug 
valves. ® For the facts of the case, examine closely the special high 
pressure sealing ribs and carefully sculptured body bore configuration. 
This, combined with the specially tempered pure Teflon* sleeve and 


without plug adjustment even under fluctuating temperature conditions. 


periodically 





= For complete information on Tufline valves 4%” through 10”, 1504 
and 300# class, 2-way through 5-way, or jacketed, furnished in a wide 
range of metals for services from light hard-to-hold gases to heavy cor- 
rosive slurries, temperatures —150° F. to + 400° F., high vacuum to 
615 psi (depending on temperature), write Continental Mfg. Co., 230 
Park Ave., New York 17, N.Y. -Registeres trademark of E. |. Dupont de Nemours & Co., Inc 


LINE AVE 
Fy VALVES 
CONTINENTAL MANUFACTURING COMPANY © CINCINNATI 42, OHIO 
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How to simplify 


air conditioning system 


water treatment 


NG 


add upkeep 


Here’s servicing of air conditioner water in 
the easiest possible way. A routine 10 minute 
daily check by one man, and Oakite Airefiner 
No. 52 ... that’s all it takes. You end scale, 
slime, algae and corrosion troubles. You avoid 
out-of-service time, and maintain cooling 
efficiency. 

The entire operation is simplicity itself. 
(1) Charge water initially with economical 
Oakite Airefiner No. 52. (2) A simple once-a- 
day check of water tells whether any adjust- 
ment is needed. (3) Add upkeep, if necessary. 
(4) Periodically, drain system and replenish 
with fresh, charged water. 

Oakite Airefiner No. 52 leaves no deposit 
on tubes, is safe, and costs little for initial 
charge as well as upkeep. 

Call in the local Oakite Technical Service 
Representative to get details and drawings 
on this money- and trouble-saving procedure. 
Or write Oakite Products, Inc., 32D Rector 
Street, New York 6, N. Y. 


specialized 


test the water 


WATER TREATING 


Export Division 


Cable Address: Ookite materials 


Technical Service Representatives in Principal Cities of U. $. and Canoda 
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Bi. OOMER 


COOLING TOWERS 
QUALITY ee. ata 


EE RES, 4 Py, FE Ste LS ee, 


competitive PRICE 


ee AEE SER EK F 


5 thru 550 Tons in a Single Cell 





STEEL CASING 
All models thru 200 tons 
can be shipped factory- 
assembled for job-site de- 
livery by truck. 


GALVANIZING 


RUSTOLEUM 
EXTERIOR 
COATING 


VAPOR SEAL 
INTERIOR 
COATING 





All models available 
knocked-down for easy 
field erection. 











STEEL CASING Experienced engineering 


assistance available. 





GALVANIZING GALVANIZING 
ena 











ORDINARY CASING 


Single Flow Models 
5 thru 80 Tons > 


Double Flow 


a Models 
80 thru 550 Tons 


1233 W. 47th St. Chicago 9, 
Send FREE catalog on BLOOMER COOLING TOWERS 


c 
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Individual 





Address 
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MEETINGS & CONVENTIONS 





VAY 9-12 Vechanical Contractors Association of 
Annual Convention. Fountainebleau Hotel. 
Miami Beach. Information: MCAA, Suite 570, 45 


Rockefeller Plaza, New York 20. 


{merica 


WEEK OF MAY 15 
tional Fire 
tel, Detroit. Information: 
St.. Boston 10. 


Annual Meeting of the Na- 
Association, Statler Hilton Ho- 
NFPA, 60 


Protection 
Batterymarch 


MAY 16-18 
Building Research Institute. 
ington, D.C. 
2101 Constitution Ave., 


1961 Spring Conferences of the 
Shoreham Hotel, Wash- 
Information: Harold Horowitz, BRI, 
Washington 25, D.C. 


MAY 21-23 
stitute, Inc. The Cloister, Sea Island, Ga. Information: 
FCI, P.O. Box 667, Pompano Beach, Fla. 


Spring Meeting, Fluid Controls In- 


JUNE 4-9 - 


The Pennsylvania State 


Seminar on Electrical Precipitation. 
Park, 


Conference Center, The Pennsylvania 


University, University 
Pa. Information: 


State U., University Park, Pa. 


JUNE 8-9 Vational 
Electrical Manufacturers 
Hotel, Los Angeles. 


St., New York 17. 


First Western Conference, 
Association. The Biltmore 


NEMA, 155 E. 44th 


Information: 


The 54th Annual Air Pollution Con- 
trol Association Meeting. Hotel Commodore, New 
York. Information: Sheldon W. Samuels, director of 
public information, New York State Air Pollution Con- 


trol Board, 84 Holland Ave., Albany 8, N.Y. 


JUNE 11-15 


JUNE 
Engineers 
Hotel, Los Angeles. 
St., New York 18. 


11-15 


Summer 


American Society of Mechanical 
Annual Statler-Hilton 
Information: 29 W. 39th 


Meeting. 
ASME, 


JUNE 12-15 Vational District Heating Associa- 
Annual Meeting. Wentworth-by-the-Sea, 
Portsmouth, N.H. Information: John F. Collins, Jr., 
secretary-treasurer, NDHA, 827 N. Euclid Ave., Pitts- 


burgh 6. 


tion, 52nd 


JUNE 12 Air Pollution Instrumentation Symposi- 
um, in conjunction with the JUNE 12-16 Annual Meet- 
Spon- 

New 
Pitts- 


Air Pollution Control Association. 
ISA and APCA, Hotel Commodore, 
APCA, 4400 Fifth Ave., 


ing of the 
sored by 
York. Information: 
burgh 13. 


Heating, Piping & Air Conditioning, May 1961 
D5 I  ) 5 d 





Accuracy ... in the shop or in 
the field is the trademark of H&M 
Pipe Cutting and Beveling Ma- 
chines. H & M performance is fast, 
efficient . . . even under the most 
rugged conditions. H&M’s are 
easy to operate and untrained per- 
sonnel become experts after just 
a few minutes’ practice with an 
H & M Machine. 


ACC IR ACY... 


IN THE ROUND 


H & M Machines can put more ac- 
curacy ... more speed... more 
profits . . . into your pipe fabrica- 
tion. Write today for catalog sheets 
and price lists on H&M’s com- 
plete line of machines and acces- 
sories. 





PIPE BEVELING MACHINE COMPANY 


311 E. Third St. TULSA 20, OKLAHOMA LUther 3-0241 


TM Reg 





APPROVED FOR WELDING PIPE, 
VALVES, AND FITTING JOINTS 


ROBVON TYPE ‘‘CCC’’ BACKING RINGS 


EXCLUSIVE WITH ROBVON 
PATENT NOS. | 
2366579 ' Designed for quick easy alignment of pipe where the variation in 
2764426 inside diameters is relatively great. Chamfered NUBS allow close 
tolerance fit-up and CLEAN STRIKE OFF. The ROBVON NUB auto- 
matically sets root gap. ROBVON rings are beveled to assure non- 
restricted fluid flow. Available in Carbon Steel, Wrought Iron, 
Chrome Alloys, Stainless Steel and Aluminum. 


ROBVON BACKING RING COMPANY 
675 GARDEN STREET + ELIZABETH, NEW JERSEY phone: EL 2-9613 
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MEETINGS & CONVENTIONS 


Continued 





JUNE 19-23 fir Cleaning Institute. (see Youll 
Want to Know, April, page 52. for details) Harvard 
University School of Public Health, Boston. Informa- 
tion: Leslie Silverman, SC.D., Harvard School of 


Public Health. 55 Shattuck St.. Boston 15. 


JUNE 25-30 Imerican Society for Testing Mate- 
rials Annual Meeting. Chalfonte-Haddon Hotel, At- 
lantic City, N.J. Information: ASTM, 1916 Race St.. 
Philadelphia 3. 


JUNE 26-28 


frigerating and Air-Conditioning Engineers, Inc. An- 


{merican Society of Heating, Re- 


nual Meeting. Hilton Hotel, Denver, Colo. Informa- 


tion: ASHRAE, 234 Fifth Ave... New York 1. 


JULY 18-20 Western Plant Maintenance and En- 
gineering Show & Conference. Pan Pacific Auditori- 
um, Los Angeles. Information: Western Office, 759 


Monadnock Bldg.. San Francisco 5. 


JULY 31-AUGUST 1) Tufts University Summer 
Institute for Technical Writers and Publishers. Tufts 


AT LL LL 


ventilator. Advanced styling as low as 111/," 


® 


University, Medford, Mass. Information: Mrs. Flor- 
ence N. Trefethen. assistant director, 8 N. Hall, Tufts 
Universitv. Medford 55, Mass. 


WEEK OF JUNE 12 The Institute of Boiler and 
Radiator Manufacturers Annual Meeting. Seaview 
Country Club, Absecon, N.J. Information: IBR, Room 
108. 608 Fifth Ave. New York 20, 


{UGUST 14-18 UA International Apprentice 
Contest. Purdue University, Lafayette, Ind. Informa- 
tion: United Association of Journeymen & Appren- 
tices of the Plumbing & Pipefitting Industry of the 
United States and Canada, United Association Build- 
ing, 901 Massachusetts Aves N.W., Washington 1, 
D.C. 


AUGUST 21-31 International Exhibition of Neu 
Sources of Energy. To be held concurrently with the 
United Nations Conference on New Sources of Energy. 
Circo Massimo, Rome. Information: Rassegna Inter- 
nazionale Elettronica e Nucleare, Via della Scrofa, 14, 
Rome. (cable address: ROMATOM) Please mark cor- 
respondence: International Exhibition of New Sources 


of Energy. 


BY WESTERN 


¥v WRITE FOR TECHNICAL INFORMATION 
> WESTERN ENGINEERING & MFG. CO. 
P.O. Box 66455 + Los Angeles 66, California 
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STAINLESS 


pipe & fittings 
in stock... 


Stainless steel piping for process installations, 
like the one pictured in Mogen David Wine 


Company's modern Chicago plant, con be readily 
supplied from our warehouse stock. 


We maintain a large inventory of light-wall, 
standard, and extra-heavy stainless pipe in a 
variety of sizes and analyses — plus threaded 
and welding fittings, and valves. 


Rely on C. A. Roberts Co. for prompt service and expert 
technical assistance on your Stainless Piping requirements. 


C.A.ROBERTS CO. 


Sect 6 Aluminum Tube Snecialiste 


Deni. E-5* 2401 25th Avenue © Franklin Park, Ill. * Gladstone 5-6400 


6 Warehouses serving the middlewest 
CHICAGO « DETROIT « INDIANAPOLIS « ST. LOUIS « TULSA « KANSAS CITY 
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“Yanned Perform ance** 
~ BURNERS 
7 


For heating and power boilers. 23 sizes listed in 
Catalog No. A-10. 


BLUE LINE UPSHOT ATMOSPHERIC GAS BURNER 


Fully automatic, packaged assembly. Sizes listed to 28 million BTU/HR 
in Catalog C-10 


eer e-em 


“URBO-FIRE POWER TYPE GAS BURNER 


MODEL R 
Copacities up to 
2% million BTU/HR 
Catalog E-61 


TURBO RING 
FORCED DRAFT BURNERS 


Gas, oil, or combination Gas-Oil 
burner. No stack required on boilers 
equipped for pressure firing. 


on Re 
Ce 


% PLANNED — Factory assembled, pre-wired for 
**Bolt-in"’ installation. 

% PERFORMANCE — Custom matched to 
boilers for quiet, efficient operation. 


MODEL FGR 
Capacities 1 to 9 
million BTU/HR 

Catalog E-51 


individual 


Gordon & Piatt also manufacturer of a complete line of 
domestic conversion burners plus large dual-fuel units. 
Write for literature and complete information. 


eae : 
(AR Gordon & Piatt 


Geatik P. Oo. Box 914 
_ Winfield, Kansas } 
REE eS eos COE et so: z) 





vo COMFORTABLE \ 


ROOM HEAT 


USE 


Panel-Vectors 


Cut-open view of 
Model A Panel-Vector 





Shaw Panel-Vectors are of 

rigid, fully-integrated 

construction, delivered ready to install. There are 
no dampers or separate housings to fit and hang. 
Choice of same end or opposite end tapping offers 
opportunities for important piping simplification 
and economies. 

Panel-Vectors distribute a low-temperature, 
unvarying combination of radiant and convected 
heat that only Nature—at her best—can rival. 
Stratification, and areas of extreme heat or 
chill are eliminated . . . room occupants are 
not only warm, they are comfortably warm. 

Shaw Panel-Vectors use hot water or steam up to 
150 psi. They are available in wall-hung (panel) 
or baseboard models, each a space-saving 3’’ deep. 
There is a full range of sizes to meet any 
room-heat distribution requirement. 

Find out today about Shaw Panel-Vectors—the 
radiators that give you simplified installation, 
give the owner comfortable heat. Write for 
free literature on wall-hung and baseboard models. 


Properly Designed Room Heat Distribution Equipment 
201 £&. CARSON ST., PITTSBURGH 19, PERNA. 





— PERKINS MFG. CO. 





= U 








MEETINGS & CONVENTIONS 


Continued 





SEPT. 27-OCT. 4 — The Institute of Heating and 
Ventilating Engineers, International Conference on 
Heating, Ventilating and Air Conditioning. London, 
England. Information: F. L. Rossetti, secretary, Con- 
ference Coordination and Management Committee, 49, 
Cadogan Sq., London, 5.W.1. 


OCT. 1-4 13rd Annual Meeting, American Gas 
{ssociation. Registration, Dallas Municipal Auditori- 
um: various sessions at the Statler Hilton, Sheraton- 
Dallas. Adolphus, and Baker hotels, Dallas. Informa- 
tion: AGA, 420 Lexington Ave., New York 17. 


OCT. 7-10 Western Building Industries Exposi- 
tion. Great Western Exhibit Center, Los Angeles. In- 
formation: WBIE, 2216 S. Hill St.. Los Angeles 7. 


OCT. 16-17 


lonization. Franklin Institute, Philadelphia. Informa- 


International Conference on Air 


tion: American Institute of Medical ( limatology. 1618 
Allengrove St., Philadelphia 214. 


NOV. 12-15 
Institute Annual Meeting. The Homestead, Hot 
Springs, Va. Information: ARI, 1346 Connecticut 


Ave.. N.W.. Washington 6, D.C. 


4ir-Conditioning and Refrigeration 


VOV.. 13-16 Vational Warm Air Heating and Air 
Conditioning Association Annual Convention. La Salle 
Hotel, Chicago. Information: NWAHACA, 640 Engi- 


neers Bldg.. Cleveland 14. 


VOV. 26-DEC. | 
chanical Engineers Winter Annual Meeting. Statler 
Hilton Hotel, New York. Information: L. S. Dennegar. 
director of public relations, ASME, 29 W. 39th St., 
New York 18. 


The American Society of Me- 


1962 


FEB. 12-15 
Industry 12th Exposition. Pan-Pacific Auditorium. 
Los Angeles. Information: George E. Mills, ARI Show 
Director. ARI, 1346 Connecticut Ave., N.W.. Washing- 
ton 6. D.C. 


Air Conditioning and Refrigeration 
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HIGHER combustion EFFICIENCY! 
LOWE. MAINTENANCE COSTS! 


NO MOTORS, FANS OR BEARINGS IN EXHAUST LINE © 
PERFECT * 
DRAFT-CONTROL BY Quick draft 


% EXTREMELY HIGH NEGATIVE PRESSURES 
*% ACID RESISTING FINISHES 


%& HIGHLY EFFICIENT WITHOUT CHIMNEY oa tee 


FOR INDUSTRY ... Now you can boost the combustion efficiency rn 4 


of your boilers, regardless of the fuel you use. Quickdraft power- oiper patents pending 
draft units provide instant controlled draft and completely remove 

all combustion, corrosive and noxious fumes at high temperature 

without passing them through the blower and motor. Maintenance 

costs are drastically reduced. Specify a Quickdraft unit to meet your 

particular requirements from a wide selection of various sizes. 


FOR INSTITUTIONAL AND COMMERCIAL BUILDINGS 
. . . Quickdraft eliminates costly, tall and unsightly stacks. Vent 
om s incinerators, heating plants and water heaters 

at roof level . . . safely and efficiently. 


Write for QUICKDRAFT 
FOR CORROSIVE SERVICE ENGINEERING DATA 


All Quickdraft units are available in standard acid resist- on your letterhead 
ing vitreous enamel, 316 stainless steel, carpenter 20 rigid -.. today 
plastics (P.V.C), and with plastic or Fiberglas coatings. 


One of many actual Q vickdra ff 
L TYPES OF 


7 installations with or 
alien without chimney. CORPORATION MATERIAL HANDLING UNITS WITH 
P.O. Box 87-K, Canton 1, Ohio EXTREMELY HIGH VELOCITIES. 














A-JNO-VISION _-">> 
ALL ALUMINUM | 
GRILLES 





Fixed and Shut-Off Types 


NEW! The A-J No. A-760 
and A-76 Series no-vision 
grilles, being only 13/16” thick, ap 
have no bulky depth to extend 
beyond door thickness. Excel- 
lent for duct installation for 














SSSSSHHHH 
SSS] 








MODEL A-760-8 WITH MODEL A-760-8 MODEL 4-TE0-a 
AUXILIARY FRAME 


re TO 2° PARTITION 


i 


‘ 


supply and return air. Louvers 
are on 42” centers, and are 
completely sightproof from any 





angle. Free area is approxi- 
mately 48%. Corrosion and 
rust-proof. Requires no upkeep. 
Satin finish is standard. 














ISS 

















Write for 
No. A-76-B All Aluminum, Shut-Off Type, No-Vision Grille FREE Catalog! x 
Tar a nse 


am —AJ—™ A-J Manufacturing Co. 


Dept. H-5 3601 East 18th Street Kansas City 27, Missouri 





—_ 
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MULTI-PURPOSE 
KEYSTONE VALVES 


hy 


a | 
HANDLE LIQUIDS, x. 
GASES, SOLIDS 


NON-CORROSIVE, 
NON-LUBRICATED, 


NEW BOOKS & REPORTS... 





Boilers: Types, Characteristics, and Functions 
Outlines the basic theory of design, manufacture, and 
installation of boilers. Thirty-two chapters are organ- 
ized within six major sections: Boilers Classification : 
Boiler Design; Steam Generating Equipment; Industry 
Regulation; and Industry Status. Volume has 559 


pages, over 500 photos, and several charts and tables. 


OR SLURRIES ; -~ SELF CLEANING 


It was written by Carl D. Shields, P.E., consulting 
engineer. Dodge Books, F. W. Dodge Corp.. 119 H. 
10th St., New York 18. Price, $15.00. 


POSITIVE 
SHUT-OFF ‘ > NO 
AGAINST VACUUM GASKETS 
OR PRESSURE REQUIRED 


Removal of Organic Contaminants from Air by 
Type 13X Molecular Sieve 


made on the adsorption of low concentrations of n- 


A report of a study 


decane, methane, benzene, toluene, xylene, pyridine. 
KEYSTONE VALVES handle an almost unlimited variety ° ; 
of flow control services. Their many features reduce your 
valve costs, simplify maintenance problems, give you the 
utmost in dependability under all conditions. Sizes, 1” 
through 48’, with lever, gear or power actuators. WRITE 
FOR DETAILED INFORMATION. 


KEYSTONE VALVE CORP. 


VALVE CORP. ] P. 0. Box 6716 Telephone JA 6-357! 


aniline, and nitrobenzene on type 13X molecular sieve 
at influent concentrations of from 5 to over 100 ppm 
and superficial linear velocities of up to 3000 cm per 
min. Study conducted by P. Gustafson and S. H. 
Smith, Jr., U. S. Naval Research Laboratory. Office 
of Technical Services, Business and Defense Services 


{dministration, U. S. Department of Commerce, 


Houston, Texas 


ne 95 rice 5 ents 
(R Representatives in principal cities throughout the world H ashington 4), DC. I rice, 00 cents, 


The ORIGINAL Design 
Bubble-Tight Closure « No Gaskets Required ¢ Securely Fastened Seats 





The Mechanical Estimator’s Guide, 1961 Editien 
[his guide is a collection of labor and material cost 
data for air conditioning of all descriptions. Data is 
included for cooling towers, activated charcoal, chilled 
water units, walk-in coolers, service reserves, pipe. 
grilles, heating equipment. concrete pads, tools, and 
labor saving devices. Plastic bound volume was writ- 
ten by John Gladstone. It has 156 pages. Technical 
Guide Publications. Inc., 224 N.E. 59th St... Miami 
37. Fla. Price, $6.95. 


Advances in Cryogenic Engineering The science 
dealing with low-temperature phenomena is explored 
further in this volume which is number six in a series. 
Contains 65 technical papers by leading scientists in 
the cryogenic engineering field. The reports are di- 
vided into the following general sections: Space Tech- 
nology; Applications; Superconductivity; Processes; 
Transfer Phenomena; Equipment; Physical Equilibria 
and Related Properties; Heat Transfer and Thermom- 
etry; and Mechanical Properties. Plenum Press, Inc., 


nsion bad oe ‘ z is 
TON Expe ged- trave 227 West 17th St., New York 11. Price, $15.00. 
rovide @ PUTT. slip 
Joints ote oti econom' | on-fe 
ly siete sent solution for” cing 5° 
cally © 


n me P — e' 

nsions ' mically i" 

therma expa chomally aur 
ipelines- 
pipe 


ROY AL 


ynusua! 


ed 8 Questions and Answers About Radiation 4 
ag specially chrom pe 


9 : ; ‘ 3 ce 
Ne ms brief and non-technical discussion of nuclear radiation 


Co., 


letin 
e 


wag" 
Dep slip ales stee 


Inc. GASPORT, NY. 


nana 
——_ 


write for out ; pte ities beipoe 
and radioactivity prepared by the U.S. Atomic Energy 


Commission. U.S. Atomic Energy Commission, Wash- 
ington 25, D.C. 


—_ 


Royalton 


—— 


— 
—_ 
——— 
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SAVING YOU TIME 
AND MONEY! 


WwiTH 


fasten-PAK 


PACKAGING SERVICE 


Hereis what fasten-PAK does for you! 


fasten-PAK packaging eliminates chance of 
error over hand count or weight methods. 
In one operation Mid-Continent supplies your 
fasteners, then with fasten-PAK packages 
your fasteners by counting, filling, sealing, 
and prints copy identifying any of the parts 
contained in each package. Bags can be ob- 
tained in either translucent or kraft opaque 
materials. Remember . . . your savings will 
be doubled when you buy your fasteners from 
Mid-Continent. Investigate today . . . you'll 
be glad you did! 





KD PRODUCTS AND INSTALLATION 
MANUFACTURERS 

fasten-PAK is the ideal way to package 
fasteners economically, saving time and 
errors. Have your fasteners supplied and 
packaged with one-stop service 











for information contact 


MID-CONTINENT SCREW PRODUCTS CO. 


5844 North Broadway Dept. HPAC-5 Chicago 40, Iilinois 





NOZZLES 


for 
AIR WASHERS 





These are “non-clogging” nozzles with a single 
large tangential lead hole to the swirl chamber 
that will never clog from any impurities small 
enough to pass through the orifice. Swirl chamber 
is conical on both ends and pivots liquid like a 
top to produce an exceptionally fine, evenly dis- 
tributed, balanced spray of about 80° included 
angle. Wider spray angles up to 130° can be fur- 
nished to order. 

Standard material Brass. Also available in Stain- 
less Steel and Monel. Pipe sizes from Vg” to 1”. 
\/,” size is 1-5/16" long and made from 54” square 
stock 


Write for Catalog ! 


MFG.WORKS, INC. 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
Canadian Agents: (Except B. C.) 
E. S. Gallagher Sales Ltd., Toronto 12, Canada 
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For finest quality, absolute accuracy 
and superior performance, you'll want 


INDUSTRIAL 
Red-Reading Mercury 


Thermometers 


by Tagliabve 








Over 15 Special features 
include: Gasket seals 


@ Die-cast black glass and frame. 
aly minum case Provides dust-tight, 

@ Ecsily read scales moisture-tight, rattie- 

@ Magnifying lens for proof construction. 
visibility 

@ Maximum reliability 











TAG industrial thermometers are designed 
for superior performance. Choice 7” or 9” 
sizes in ranges —40 to 1150°F or equiva- 
lent in “°C. Guaranteed accurate tempera- 
ture indication. 

Available in straight, back-angle, right or 
left side and regular or reverse oblique 


forms. 
TAG complete line includes 


thermometers, hydrometers and 
humidicators 


< hat ES ey See See 


— TAGiabue DIVISION 


Marshalltown Monufacturing, Inc., Marshalltown, lowa 
A Subsidiory of The Electric Autolite Company 


NOW STANDARD ON ALL 
REGULARLY CATALOGUED 
SOLENOID VALVES 


New epoxy-clad coils are line-tested at 2300 volts 
completely submerged in water. Eliminate coil failure! 
Impervious to almost anything and everything—con- 
densation, fluid spray, frost, oil, gasoline and other 
corrosive liquids and vapors. Unlimited indoor or out- 
door applications. U.L. listed. Wire, write, or phone: 


Svision VACKES EVANS MFG. CO. 


4427 GERALDINE AVENUE e ST.LOUIS 15, MO. 





: Call Us For Air Cleaning Help! 
WELD IT “IN THE LINE” Every building presents a special air 


cleaning problem, For the best solution 


AND FORGET iT! /, \ no matter what type of building you are 
* rarli , . , 
, a. A 











working on get expert help from mem- 
*CSs/ bers of the Air Filter Institute listed 
ea we below. These companies are dedicated to 
giving you the assistance you need. 








C 


* Inlet Pressure up to 6000 PSI and 
Pressure Drops to 550 PSI ; | Bex 85, Station E, ™. lis-Honeywell Regulator Co. 


Louisville, Kentucky Minneapolis 8, Minnesota 
© Temperatures from —300°F to +2000°F 
Owens-Corning Fiberglas Corporation 


© Equal Percentage Flow for Good Control Air Devices, Inc. 1833 National Bank Building 
185 Madison Avenue Toledo 3, Ohio 
New York 16, New York . 
Stone sang won T° 10:26". Anaiante in eny €o- Pittsburgh Plate Glass Company 
sired pipe schedule. Body and disc can be carbon steel Air Filter Corporction Fiber Glass Division 
4554 W. Woolworth Avenue One Gateway Center 
Milwaukee 18, Wisconsin Pittsburgh 22, Pennsylvania 





or any ASTM castable alloy. No gaskets or flanges 
required. Available for all types of power actuators 
. ‘ Reseorch Products Corporation 
pm ae mo pga 1015 E. Washington Avenve 
Madi 10, Wi i 
Cleveland 28, Ohio wticen 1G, Wissensln 
*Technical Filter Co. 
American Air Filter Co., ‘ 2719 South Poplar Avenue 
215 Central Avenue Chicago 8, Iilinois 
Lovisville 8, Kentucky 
Trion, Inc. 
1000 Island Avenue 
Continental Air Filters, Inc. 
2520 Helm Street McKees Rocks, Pennsylvania 


= Leulevitie 9, Kentucky Union Carbide Development Co. 
270 Park Ave. 
FISHER CONTINENTAL Dollinger Corporation New York 17, N.Y. 


11 Centre Park 
WELD-END sutterrty vatves Setaaer & ute Vast Votes Gunpeey 
121 S. Alexander Avenue 
WRITE FOR BULLETIN NO. 77 © ISHER — ee Claremont, California 


100 Eighth Street Westinghouse Electric Corporation 
FISHER GOVERNOR COMPANY Passaic, New Jersey Sturtevant Division 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England Hyde Park, Boston 36, Massachusetts 


irect Inquiries To j j Fram Corporation 
Direct Inquiries To: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania Seautienes 04, Weds tend Chillin Wien @ Ba. tan. 


“ELIMINA 
BELLOWS 





NEW! The high quality of 


STAINLESS STEEL 


... at lower cost! 


TRERICE BX SERIES INDUSTRIAL 


THERMOMETERS 


Now available ! The new high-quality, low- 

cost Trerice BX Series Thermometer with 

stainless steel front and bulb chamber. 

Easy-to-read scale markings . . . large red | peudaecnensenéeeeeseeees 

appearing mercury tube . . . durable 9- RIGGIO 

inch cast aluminum case. Guaranteed 

accurate temperature indication! Available THERMOSTATIC TRAP 

in standard range models from —40°F to 

950°F. No extra cost for straight, right Permits no leakage, assures preci- 
side, left side, regular angle, regular oblique, sion positioning and positive shut 
ee off. Simple design and rugged con- 
‘struction, provide thousands of 


H. O. TRERICE CO. trouble free hours of operation. 
1420-B W. Lafayette Blvd., Detroit 16, Mich. 


» it et ee ae describing WRITE FOR BULLETIN 1001 OR 90 
te pemmaeedtnneepcecr sett DAY FREE TRIAL INSTALLATION. 


NAME 


SS eS RIGGIO TRAPS & STRAINERS 
FRANK D. RIGGIO CO., INC. 


TEMPERATURE AND 
FT RE RI ra PRESSURE INSTRUMENTS STATE HIGHWAY 17. © RUTHERFORD, N. J. 
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*ASHRAE GUIDE AND DATA BOOK — 
1961, Fundamentals and Equipment, 
is an entirely new reference. It com- 
bines (in greatly expanded and much 
more complete detail) all that mate- 
rial from the former ASHAE Guide 
and ASRE Data books considered 
fundamental theory or dealing with 
equipment ...894 pages, 67 chapters 
of technical theory and data. It also 
includes more than 350 pages of ad- 
vertising. While it is a complete and 
essential reference in itself, it is, as 
well, a companion text to a second 
volume. Applications, of comparable 
scope, to be published in 1962 by 
ASHRAE. Both volumes incorporate 
the very latest practice, techniques 
and technical information. NO OTHER 
REFERENCE IS AS COMPLETE NOR AS 
COMPREHENSIVE. Has every basic you 
need for every job from driveway 
snow melting apparatus to equip- 
ment for cryogenic shipment of 
liquid natural gas. 


Table of Contents 
SECTION |. THEORY 


Chapter 
1. Thermodynamics and Refrigeration 
Cycles 
2. Thermoelectric Cooling 
. Psychrometry and Air Conditioning 
Theory (Including Tables and Charts 
of Properties of Moist Air and Water) 
. Heat Transfer 
. Mass Transfer 
. Moisture in Building Construction 
. Fluid Flow 
. Physiological Principles 
. Air Conditioning in Prevention and 
Treatment of Disease 
. Air Contaminants 
. Space Air Distribution 
. Air Duct Design 
. Automatic Control 
. Sound and Vibration Control 
. Corrosion and Deposits 
. Measurement and Instruments 


SECTION II. MATERIALS 


. Fuels and Combustion 
18. Refrigerants 
19. Refrigerant Tables and Charts 
20. Brines 
21. Sorbent Materials for Dehumidification 
22. Thermal Insulation and Water Vapor 
Barriers 


All the basics! All the latest! 
In one 1250 pp quick-reference! 


ASHRAE GUIDE a DATA BOOK-1961" 


Fundamentals and Equipment 
@ Now includes refrigeration! & New treatment, new data! 
& Greatly expanded in scope! ™& Numerous charts, tables & diagrams! 


SECTION III. LOAD CALCULATIONS 


23. Design Heat Transmission Coefficients 

24. Infiltration and Ventilation 

25. Heating Load (Including Winter 
Climatic Data) 

26. Air Conditioning Cooling Load 
(Including Summer Climatic Data) 

27. Refrigeration Load 


SECTION IV. SYSTEM COMPONENTS 


28. Compressors 
29. Steam Jet Refrigeration Equipment 
30. Heat-Operated Refrigeration and Air 
Conditioning Equipment 
31. Air Cycle Equipment 
32. Condensers (Includes City Water 
Temperatures) 
33. Evaporators for Liquid Cooling 
34. Air Cooling and Dehumidifying Coils 
35. Component Balancing in Refrigeration 
Systems 
36. Refrigerant Flow Control Devices 
37. Cooling Towers and Spray Ponds 
38. Air Washers and Evaporative Cooling 
Equipment 
39. Air Heating Coils 
40. Fans 
41. Pumps 
42. Automatic Fuel-Burning Equipment 
43. Heating Boilers, Furnaces and Space 
Heaters 
44. Chimneys and Draft 
. Unit Ventilators and Unit Heaters 
46. Radiators and Convectors 
. Air Diffusing and Control Equipment 
. Air Cleaners 
. Motors and Motor Protection 
. Pipe, Tube and Fittings 


ASHRAE, 234 Fifth Avenue, New York 1, N. Y. 
Please rush me postpaid your 1961 
GUIDE AND DATA BOOK, Fundamentals and 


Gentlemen: 


Equipment Volume. Enclosed $ 


payment under plan (A) (8). Payment for thumb 


indexing (is) (is not) included. 
Name 
Firm 
Street 


City 
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Zone 


(please print) 


Plan A* Remittance herewith 
Plan B* Please bill me plus shipping charges (J 


SECTION V. 

UNITARY REFRIGERATION EQUIPMENT 

51. Commercial Refrigerators and 
Dispensing Cabinets 

52. Household Refrigerators and Home 
Freezers 

53. Water Chillers (Sections on Drinking 
Water Coolers and Milk Coolers 
will not be available for 1961) 

54. Beverage Coolers and Refrigerated 
Vending Machines 

55. Automatic Ice Makers 


SECTION Vi. AIR CONDITIONING UNITS 

56. Room Air Conditioners and 
Dehumidifiers 

57. Unitary Air Conditioners 

58. Heat Pumps 


SECTION VII. 
REFRIGERATION: CHARGING, 
CLEANING AND LUBRICATION 

. Factory Dehydrating, Charging and 
Testing 

. Contaminant Control in Refrigeration 
Systems 
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NEW BOOKS & REPORTS 
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An Appraisal of Air Pollution in Minnesota Re- 
port is based on a state-wide air pollution survey, con- 
ducted from October 1959 to July 1960 by the Minne- 
sota Department of Health, with cooperation from the 
Public Health Service. The findings, conclusions, and 
recommendations are based upon limited air quality 
measurements, interviews with local officials, ques- 


tionnaires, observations of the investigators, and _re- 


Figure time 
and labor costs 
quicker... 
more accurately 


—with this labor calculator guide book. Gives correct time 
elements for hundreds of mechanical contracting and engin- 
eering projects. These time elements are averages of many 
successful projects, and fully reliable. Use them to speed 
your estimating . . . to help you in budgeting, to figure your 
completion dates, and to check the efficiency of your labor. 
Use them to tell whether you’re making a profit on labor. 
The “Mech-O-Lator” ends guesswork pays for itself 
many times over. $15 


Comes in 7 indexed sections covering time-labor costs in 
Air Conditioning, Plumbing, Heating Equipment, Fittings, 
Valves, Pipe, Pumps, Misc. (Insulation, Water Meters, 
Tanks, etc.) 


ORDER TODAY... Copyrighted by Research Pub. Co. 


RESEARCH PUBLISHING CO. Dept. HPA 

P.O. Box 42004, Los Angeles 42, Calif. 

Send copies of ‘The MECH-O-LATOR’’ at $15 each 
Calif. add 4% tax 


Enclosed is [_] Check Money Order 


| ADDRESS 


| 
NAME 
| 
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CITY STATE 


view of available data. Robert A. Taft Sanitary Engi 
neering Center, 1676 Columbia Parkway, Cincinnati 
20. 


Directory of Manufacturers Representatives 
(Agents), 1961 


manufacturers’ domestic and export representatives in 


Directory lists more than 15,000 


the United States, Canada, and Puerto Rico. Listings 
are arranged geographically and include the principal 
products each representative carries and the trading 
area covered. Prevailing commission scales for various 
products and suggested manufacturer-representative 
contract forms are included. Volume has 217 pages. 
Manufacturers’ Agent Publishing Co., 554 Fifth Ave., 
Vew York 36. Price. $20.00. 


Economics of Nuclear Power A bibliography on 
the economics of nuclear power prepared by the U.S. 
Atomic Energy Commission. Containing 518 selected 
references to research reports, articles, technical and 
scientific papers, the 82 page bibliography covers lit- 
erature on the development of economic nuclear power 
for industry. Material is included on construction of 
power! stations and reactors. materials used. processes 
employed, and other factors important in making eco- 
nomic evaluations. Office of Technical Services of the 
Business and Defense Services Administration, U.S. 
Department of Commerce, Washington 25, D.C. Price. 
$2.00. 


Gas Air Conditioning Sales Reference Manual \ 
350 page book for use as a training aid and as a ref- 
erence source for salesmen. Published in loose-leaf 
form, it contains numerous tables and_ illustrations. 
{merican Gas Association, Order and Billing Depart- 
ment, 420 Lexington Ave., New York 17. Price, $9.00. 


LATENT HEAT STORAGE FOR AIR CONDITIONING 


@ CHURCHES 
@ THEATRES 
© CAFETERIAS 


© MORTUARIES 
© OFFICES 
@ LODGE HALLS 


® LOW INITIAL INVESTMENT © ECONOMICAL OPERATION 


Write for Engineering Catalog BAE 


DOLE REFRIGERATING COMPANY aI 
5924 NORTH PULASKI ROAD. CHICAGO 4s, Ili. | 


$ 
Ae 
AVENUE NEW YORK 17_N Y Gl es 


103 PARK 
he ag Wh 2h samme Doie Refr.gerating Products Limited, Oakville, Ontario, Canada i 
(eZ ALR CONDITIONING | | 
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++. enough JEWEL clamps cut erection costs 


PIPE WELDING CLAMPS inoue lactate ona, 


Jewel Pipe Clamps are lightweight FOR WELDING 

— rigidly constructed — resist PIPE © FLANGES @ 
strain, heat and abuse. ELBOWS © ANGLES 

—also PIPE MARKERS 





Jewel Clamps align pipe Gasket G Joint 


perfectly, and hold it SEALING COMPOUNDS 


there until it is welded. 

Two sizes, /," to 8"; 8” 

to 16”. Write for details Heat-proof, vibration-proof. Will not shrink, 
crack or crumble. Prevents formation of rust 


J a W 7 L and corrosion—makes disassembly easy. 


MANUFACTURING CO. 


1841 University Ave. 
St. Paul 4, Minnesota. 














- - « find what you need quickly 
and economically through . . . 


Rates for classified advertising are 20 cents for each word including heading 
and address. One inch $8.00. Count nine words for keyed address. Minimurr 
Cash must accompany order. Closing date 10th 


$3.00 for each insertion 
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7 NAMEPLATES \# AGENTS WANTED 7 SITUATIONS OPEN 





VALVE TAGS & PRESSURE-SENSITIVE PIPE MARK MECHANICAL ENGINEER — 3-5 years experience 


‘ 


a 
RER AGE 


IDENTIFICATION NAME PLATES for controls and An established manufacturer with 25 years experi- 


] 


HELP WANTED — MALE — Mechanical Engineer — 


Experienced fesiar 


IDENTIFICATION and INSTRUCTION PLATES for 


MECHANIC 


an with xperie 


AL SPECIFICATIONS WRITER — Capable 
brcad experience in specificat writina 


o MECHANICAL ENGINEE 
REPRESENTATIVES WANTED — for top quality line t Project Engineer le 
FOR SALE — IMMEDIATE DELIVERY — f caukchess, aelina: Giles. éte, Gaetan 2 ainie anime 
Turbopa pen-drive entrifuga water t facturer 2 ar er ( sive territories oper nd air conditic 
H.P., 4800v, 3 aia a ents tor ‘Geeeiesieres 
Heat ao P Mrs g ’& Air 
Chicago 2, | 


ri 


HVAC d 


i LINES WANTED HVAC DESIGN ENGINEER. Minimum  ¢ 


» ME 

Canadian Sales Engineering Company with national dake AE 
distribution open to consider additional representa 
Canada for first class lines in air conditioning 
allied equipment. Address Key 1518A 
Conditioning, 6 N. Michigar 


at the 

fr P. . 

Interested establishing Parts Depots for rep Newly organized Manufacturer's Agent desires high 

tat t tr qualit ines of heating, ventilating and air con 

tioning equipment Presently contacting Engineers 

tractors in Boston and New England area. Ad Ringing 
Key 1513A, Heating, Piping & Air Conditioning 


higan Ave., Chicaac ! Bell 


able manufacturer. Atlantic Seaboard sign of the 


New Yor 
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How does industry rate CLARAGE ? 


se 


You name it . . . Clarage has it for virtually any indus- 
trial air handling assignment. 


Take the Type XL Fan shown. It’s built in 16 sizes and 
four arrangements for volumes to 130,000 CFM, tem- 
peratures to 1000°F., pressures to 18”. AMCA Certified 
Rating Seal applies to the three different wheels available 
—open, rim, and backplate types. 


In the Clarage tradition of heavier duty construction, 
here is quality equipment assuring better results over a 
longer period of service. No wonder all 100 of America’s 
100 largest industrial corporations are Clarage users. If 
you too are after air handling and conditioning equip- 
ment that has what it takes—in every respect—contact 
our nearest sales engineering office. 


AUTHORIZED BY 


AMCA 
CLARAGE FAN COMPANY 





JOHNSON three-way mixing 


and by-pass valves 


Simplified Design Provides Superior Performance, Cuts 
Upkeep Time in Half! 


Johnson Three-way Mixing Valves and Three-way By-pass Valves are designed 
for “in the line” servicing. Discs and seat rings can be replaced without removing 
the valve body from the line. Result: maintenance costs are reduced more than 
half; service is restored far faster than with ordinary valves. 

Other quality design features in Johnson Three-way Valves: 

© Designed to permit straightaway piping hookup for faster, easier, neater installations. 
e No slamming or water hammer — discs seat against the flow. 

© No leakage — positive seating. 

@ Modulating plugs — for uniform flow, greater accuracy. 

e High Lift — for precise proportioning over wider range. 

© Proportional or two-position action. 

@ Sizes — 2% to 6 inches. 

e Pressures — 125 and 250 psi standard construction. 

For details about Johnson Three-way Mixing Valves, write for Bulletins V-214 
and V-215. For By-pass Valves, write for Bulletins V-210 and V-211. Johnson 
Service Company, Milwaukee 1, Wisconsin. 105 Direct Branch Offices. 


JOHNSON | CONTROL 


PNEUMATIC SYSTEMS 


DESIGN *© MANUFACTURE © INSTALLATION © SINCE 1885 











